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FIREPROOF STEEL , 3 rm ; *- eee were being carried 
AND BRICK GRAIN + an ee » : Re eeee| up, and also when 
ELEVATOR. ‘ Pa s . : Seen, the building was 


completed 


In our issue of No- 
vember 20 we gave 
an illustrated de- 
seription of the larg- 
est of the grain ele- 


The elevator, which 
was built for the 
Great Northern Ele 
vator Company, of 
vators in use at the . Buffalo, New York, 
port of New York. . : 3 yi: ; ecovers an area 120 
In this issue we pre- 7t). | feet wide by 400 feet 
sent views of the lat- long and is located 
est and largest ele- 
yator in existence, 
in which an entirely 
new departure has 
been taken in sub- 
stituting steel for 
wood in the con- 
struction of the bins 
and in driving all the 
machinery by elec- 


trical power. The its construction 
other than above sei 


on the Blackwell 
Canal and Garrison 
Street, Buffalo. The 
structure is com 
posed wholly 

atone, brick and 
steel, and there no 
wood or other inflam 
mable matter in the 


building or used in 


two engravings show 
this vast structure 
during its erection at 
a time when the cyl- 
indrical bins had 
been built and the 
inelosing brick walls 


forth, excepting the 
roller top desk of the 
calgon rintend 
ent, and this is locat 
ed in his office. whiel 


(Continued on p 107 
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THE STEEL GRAIN Sime GAPAcErE™ 000,000 BUSHELS. 
FIREPROOF STEEL AND BRICK GRAIN ELEVATOR, BUFFALO N. Y, 
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| FAMOUS ENGINEERING LANDMARK TO BE REMOVED. 
| The laying of the new 48-inch water mains on Fifth 
Avenue, New York, has reached a point where it is 
| possible to dispense with the distributing reservoir at 
ESTABLISHED 1845 | Forty-second Street, and this famous engineering work 
| will now be torn down to make way for the noble pile 

| which is to form the home of the New York Public Li- 

- EDITORS AND PROPRIETORS. | brary. The reservoir was built over half a century 
| ago to provide a terminal for the Croton Aqueduct, in 
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MUNN & CO., 


PUBLISHED WEEKLY AT leommon with which it forms the most monumental 
cad di a engineering work of the first half of the century in 

. tROADWAY, = = NEW YORK. a ’ 
Me, 300 ERO . America. The cost of this water supply was more than 


— — $12,000,000, and the enterprise with which the city of 
only a quarter of a million souls faced so great a finan- 


TERMS FOR THE SCIENTIFIC AMERICAN. 
Eetablished 1845 cial burden was only equaled by the skill and good 
One copy, one year. for the U.8., Canada or Mexico $3.00 | taste with which the engineers of that day, Jervis, 
One copy, six months, for the U. &, Canada or Mexico 1-50) Allen and Davis, carried out the engineering and archi- 
On ' t a t eld intry postage prepaid, £0 its. dd. 4.00 . ~ 
tectural features of the work. 
Remit by postal or express money order, or by bank draft or check al : 
: a rhe reservoir, which crowns the summit of Murray 
MUNN & “il Broadway, corner Franklin Street, New York. ‘ _™ 
Hill, stood well out in the country at the date of its 
The scientific American Sapplement erection. Fault has been found with its architectural 
: ~ . . 
Estabtiehes ITC design; though it has always seemed to us that the 
stinct paper he SCIENTIFIC AMERICAN. THE SUPPLEMENT . " , vee , 
in Maued weekly, Hvery number contains 16 octavo pages, uniform in size | Sitiuple and massive Egyptian style in which it is built 
‘ eras f subscription for SUPPLEMENT, 
Canada or Mexico. $400 a year, or £i is. sa. | 18 singularly adapted to express the purpose of the 


nior Single copies 0 cents 

7 See prospectus, last page 
AMERICAN ana SUPPLEMENT 
n U. S., Canada or Mexico, on 


~ountries, eight dollars and Afty cents 


inclosing walls of the structure. The reservoir covers 
four acres and is built entirely above ground. The 
walls are carried up high enough to give a maximum 
| depth of 36 feet of water and a total capacity of 24,000,- 
}000 gallons. The walls are double, with a space be 
tween them, varying from 9 feet 9 inches to 14 feet in 
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EMITION OF THE SCIENTIFIC AMERICAN is a large and . J : 
rate icai, issued monthly, containing floor plans | width, and they are tied together at intervals with cross 
" id nodern architecture ach number om y . 
lates, showing desirable dwellings, public | walls, The outer wall, 4 feet thick throughout, has a 
work great variety To architects, builders ; : on ! - 
ste building this work is invaluable batter of 1 in 6. Theinner wall varies from 6 to 4 
« HY ma any part of the United States, Canada . , P : 
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hardness, however, is always present in greater de- 
gree than the toughness in Harvey plates. The new 
Krupp process seems to render the plate absolutely 
proof against fracture. 

If the two experimental plates show all the good 
qualities expected of them, the obvious course for the 


¢ government would be to fix a fair price and close a con- 


tract for the supply of the much needed armor for the 
new battleships. 
A YEAR OF PLENTY IN KANSAS. 

It is a commonplace truth that the source of the 
prosperity of this country lies in the soil—that good 
crops mean good times; but it is only when we have 
before us such astonishing figures as are furnished this 
year by the Kansas State Board of Agriculture that we 
appreciate the supreme importance of agriculture. 
Omitting the odd thousands, we find that the yield of 
winter wheat in that State is fifty million bushels, 
worth thirty-four million dollars, or 160 per cent more 
than last year. The corn crop totals one hundred and 
fifty-two million bushels, and the yield of oats is 
twenty-three million bushels, the two together bring- 
ing in thirty-two million dollars. The total value of 
winter and spring wheat, corn and oats is sixty-six mil- 
lion dollars. 

This is the reeord of a year of plenty. Compare it 
with the crops of the previous year, when the combined 
winter and spring wheat, corn and oats brought only 
fifteen million dollars to the farmers. 

The table of the yields and values of the crops and 
products of all kinds, ineluding, in addition to the 
cereals already mentioned, potatoes, flax, sorghum, 
dairy products, ete., is one hundred and thirty-six mil- 
lion dollars. The total value of crops and live stock is 


| two hundred and thirty million dollars, and the total 


net increase of all agricultural products is over forty 












Expert Edition of the Scientifie American | The work was carried out with that conscientious 
Established 187s eare which marks the whole of the Croton water scheme, | 
ith hich is (neorporated lL, AMERICA CI 7 Ee INDUSTRI ss sgt . 
oe iceman etitom’ ef | sciuweirec Ate Base A. published vanthiy, | and testifies to the skill of the engineers and the thor- 
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ectentifi ndustria! exp mper published It cireulates throughout 
Cuba, the West lies, Mexico, Central and South America, Spain and Se 
Spanish possess whereve 2 Spanish language is spoken. TH THE POSSIBILITIES OF HIGH SPEED ELECTRIC 
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any faijure, delay, or irregularity m receipt of papers press, it is a relief to find the subject taken up and dis- 

cussed in a scientific way by professional men who have | 
NEW YORK, SATURDAY, DECEMBER 2%, 1897. no other object than to place the actual possibilities | 
and limitations of high speed electric travel before the 
Contents. jreader. In a recent series of articles in the Engineering | 
a Te ee Magazine the authors discuss the engineering and | 
me ' “3 financial features of an electric road between New 
Alaminum balloo bh er we Grain elevator, the largest in the 
Archmoiowical news ue work wl r e « While > A thie “” , > 
pe pF SE ee tn ina ws Gh Kore and Phila Iphia whic h would carry passengers 
sented io Lieut. Pea «3 | Human speed and endurance “2 | between the two cities in thirty-six minutes, or at the 
Armor plate questic t ur Inventions recently patented at . y4 e 
Beet sugar in Nebraska #7 | Kansas. a year of plenty in = rate of one hundred and fifty miles per hour. It is the | 
ticycie frame, a cusbion* a4 | Laseo, the $ roy y 
Bicycle records, wonderf: «2 | Navy yard, Brooklyn, dock re opinion of the authors that the scheme would present | 
hooks, new i aire* “nm a . . . . : . 
Bulidings, dastiess rs) tes and queries “| no civil or eleetrical engineering difficulties which could 
Calsson dry dock g a larg “6 | Ordnance, heavy. new method r a 
Cements caoutchoac and gutta f manufacturing* not be overcome. The cost, howev er, as figured out, | 
ert “4 | Patents granted, vekly record. 411 : . | 
Cocmtaie tobaanies i | Peary. Lieut. receives aahip... 4s | Would be $190,000,000. The estimate is made on the) 
lier ter Br ing 7 Seience note » . . ° . . 
th Fy - ‘ 8 | Seep indncmer ie | basis of a road on the third rail system, with trains | 
Kiewt ne . ‘ Stee ain bin No ous*® : ‘ . 
Plestree teaetien hetehecpeed Itt) Sere a eed & | running at three-minute intervals. Three-phase 10,000 | 
Elevators abroad ue Chase’s* “uM . . - » : : : 
i clamesteer tamanest: 60 a ot | Sabenarine bost, Felton’ {1 | Volt current would be used for transmission lines, and | 
Feather evil, th # Wrench, Avery's*. Cr) . ot on y i 
neg eee ET Se Pee, Averys avicin’’* {4 | 1,000 volt direct current on feeders. Each station would | 


have an economical capacity of 30,000 horse power and 
each substation a capacity of 20,000 horse power. The | 
travel, estimated on the basis of several existing ele- 
vated and suburban roads, is put down at 187,040 pas- 
sengers both ways per day. This is more than four 


TABLE OF CONTENTS OF 


Scientific American Supplement | tines the trame of all the existing roads between these 
leities. It is considered, however, that the reduced time 
Yo. 1147. and the low fare, assumed at twenty cents, would 


greatly increase the travel. It is evident that, in the 
opinion of the authors, Messrs. C. H. Davis and F. 8. 
Williamson,the difficulties would be rather of a financial 
than electrical nature, and their study of the question 
of high speed travel shows once more that the limits to 
|engineering performance are set by financial rather 
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lL. AERONAUTICS \ New Stexnm-propelled Aeroplane 


lt, DOTANY AND HORTICULTURI The Tomato Grafted upon : : . 
the Potato. ~1 iMnstratior taxes | than technical considerations. 
The Weeping Sprvee.-1 Hlostration 
” [ } rit iver 1a" a o> ——E 
lil. CIVLL ENGINEERING. —Sniargement of the Port of Marseilles. PROBABLE SOLUTION OF THE ARMOR PLATE 





f an! 
fan entire new basin 


myportant engineering work which includes the 
| Hiustrations ist31 | 


Full detaii« 
conetruction 


QUESTION. 


IV. CYCLING.—Alfred Kocher and His Pace Makers.—| illustration. 18 | There is some prospect of a settlement of the armor 
V. HOROLOG Y.—Repeating Beiis in Clocks.—2 Ulustrations isa | plate controversy between the government and the firms 
VL MECHANICAL BNGINEERING.—The Comparative Adyan engaged in armor plate manufacture, by the latter offer- 
ate ee Bonar Pantene i teat Wee ca oe et ci ing to supply a mueh superior plate at the price fixed 
eS PRL GAYE sod Hawinge.—fhe Iron and Coal Trades | upon by the Secretary of the Navy. It is well under- 
Vil. MIDICINE.—New @petem for Locating Ballete.—Use of Roent- ‘stood in naval circles that the great Krupp factory is 
nee phutoaraphy to aguerately éscermine the position of foreign | turning out nickel plates treated with its new gas pro- 
veng, Snenmmiuamitneeit tiie ie Riad ie cess which have shown better ballistic results than 
Mix. An entertaining scovunt of Prof. Benjamin's travels and mt the nickel-steel Harvey plates which have won such 
Klertrical Notes jas | World-wide celebrity. It now appears that the Car- 
Setened Wescue i | negie and Bethlehem Companies have acquired the 

IX. PHUTUGHAPH Y.—Marine Photography... eer | hts to the Krapp process in this country, and two 
X. PH YSIC# —New System of Loceting Bullets. illustrations..... | experimental plates ae being made whieh will shortly 
ma Soainhedesttty Ranks tans actus wile | be tested at the naval proving station at Indian Head. 


4) The Krupp plates have shown all the hardness of the 
ss) Harvey plates, with a remarkable toughness which ren 
ders it practically impossible to break them. Extreme 
tase | toughness and extreme hardness seemed to be incom- 
patible in the same plate, until Harvey combined the 


Xi. STEAM ENGINEERING.— Testing a Boiler to Destruction.. 
XI. TRATILES. -Philadelphia Textile Sehool.—A deaeription of an 
important textile school equipped with the latest form of textile 
machinery ‘iustrations 
Hincapple Fiber 





XIV. TRAVEL AND FXPLORATION 


Seenes around Phnom 
Penh, the Capitai of Cambodia. neteeneee re 2 


i Hiustration 


usu! twoby the use of nickel and face hardening. The 


million dollars. In the presence of such figures one is 


| prepared to believe there may be more truth than jest 


in the statement that Kansas will ‘‘ forward a car load 
of eanceled mortgages” to the forthcoming exposition 
at Omaha as a token of her returning prosperity. 
ea 
ECONOMY IN DETAILS. 

There is a good story told in a Philadelphia paper of 
a French officer of engiueers who, during a visit to one 
of the large machine shops in that city, regarded with 





| comparative indifference the massive tools and ‘‘ show” 


features of the establishment but paid close attention 
to a little tool-sharpening machine—a type of those 
numerous ingenious labor-saving appliances with which 
an American shop abounds. At the close of his inspec- 
tion he stated that he had visited all the most notable en- 
gineering undertakings and establishments in America, 
and that he should report to his government that the 
biggest things in America are the little things. He 
was struck with the fact that in some establishments 
which he had visited the profits were mainly realized 
in the saving of materials and labor by close attention 
to details which in Europe are unconsidered trifles, 
and as an instance of this he quoted the little grind- 
stone which he had noticed in the shops. 

The criticism of the French engineer went direct to 
the mark, for while we have engineering works as 
great as any in the world, it is in our genius for inven- 
tion of labor-saving appliances that we lead the world, 
and herein, too, lies the secret of the extraordinary re- 
ductions which we have been able to make in the cost 
of manufacture. 

With the ever-growing magnitude of industrial 
operations and the increasing keenness of competition, 
the race will be won by the people who have a genius 
for economy in details, who are untiring in their efforts 
to save time and labor in the wost insignificant trifles 
of shop and factory management. The rapidity with 
which the new inventions of one country are patented 
and bought up in other countries has an equalizing 
effect which prevents any one nation from enjoying a 
monopoly of the fruits of its ingenuity, at least in the 
more important and costly inventions ; but as long as 
the American mechanic continues to devise more rapid 
and less laborious ways of doing even the most insig- 
nificant work, it will continue as easy for us to under- 
sell the Earopean producer as it is puzzling to him to 
understand how we can do it. 

THE LIMITS OF HUMAN SPEED AND ENDURANCE. 

The many forms of use and abuse to which the bicy- 
cle has been put have served to demonstrate that man 
is capable of feats of speed and endurance the mere 
suggestion of which would have been deemed absurd 
and impossible a generation ago. While it has long 
been known that the buman frame was capable of ex- 


erti ‘[ > heyond the powers of the brute creation, it 
wa ‘ r the bieyele to show just what the 
me endurance was. While we consider 
th ces, such as have lately been conciuded 
in s, are to be condemned on obvio = rounds 
‘ ity and common sense, it is under 


38 an interest as showing the am 
th and endurance of which a well trai. 
.pable. 
past year bas been fruitful in recor: breaking 
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ormances on the bicycle, and the array of records 
is full of startling figures. The distinction most covet- 
ed by the racing wheelman is that of having ridden 
the mile in fastest time. This has been done first in 
England and a month or two later in America in 1 
minute 353 seconds, which is equal to a speed of over 38 
miles an hour. The rider who first rode a mile in this 
time has also covered a distance of 32} miles in one 
hour—an even more remarkable performance. 

This, however, was eclipsed by the feat of another 
speedy rider who wheeled off over 616 miles in one day 
at an average speed of 25} miles an hour. A study 
of the details of this ride reveals the remarkable fact 
that the rider was as strong at the finish as at the start, 
the average speed for the twenty-fourth hour being as 
high as for the first hour, and the 610th mile being 
covered in 1 minute 56 seconds, or at a speed of more 
than 30 miles an hour. 

The latest and, in respect of mere endurance, the 


most difficult feat was the ride of 1,983 miles in six days | 


made in this city. The average speed from Monday 
mecrning to Saturday afternoon, when the rider practi- 
cally left the track for good, was 14°7 miles per hour, 
and the average actual speed, exclusive of rests, was 15°8 
miles per hour. The rider was off the track only 94 
hours, 44g hours of which were given to sleep. From 
a medical point of view the remarkable fact was that 
his pulse and temperature were about normal after this 
tremendous exertion, and that he showed no discern- 
ible physical injury as the result of it. It is noteworthy 
that the rider’s diet consisted almost entirely of boiled 
rice and milk and that no stimulants of any kind were 
taken. 

In the presence of such performances as have been 
outlined above, the ‘stories of ancient prowess become 
more credible, and it is certain at least that our race 
shows no signs of physical degeneration in the present 


day. 
Pe SS 


COPYRIGHT INJUSTICE. 

An interesting example of the obliquity of vision 
with which men seem to be afflicted in regard to pro- 
perty rights in literature is given in the pending 
proposal for amendment of the copyright law. It is 
proposed to require authors obtaining copyright pro- 
tection to supply at their own cost copies of their 
books to public libraries throughout the country. At 
first only a few libraries are to be designated as re- 
cipients of such gifts, four or five in all. But there is 
no reason why the number should not be indefinitely 
extended. If the public library in one city is to be 
thus favored, why not that in another city? The 
chances are that if the principle is once established, the 
application of it will be extended until the author is 
compelled to give a copy of his book to every city, 
town, village and publie school library in the land, or 
else forfeit his copyright. Or, if not, it would be un- 
commonly interesting for the authors of the proposal 
to explain why not. 

The system, it is said, will result in the building up 
of anumber of national libraries throughout the coun- 
try. Yes. If every farmer who wants to have his 
ownership of his wheat crop protected were required 
to give a bushel to some government depository in 
each large city throughout the country, the system 
would result in the building up of a number of na- 
tional granaries. If every man who wants his right to 
his wages maintained were required to pay $1 a week 
to a government collector in each large city of the 
Union, the result would be the accumulation of a 
magnificent surplus in the national treasury. If 
every an who wants to secure patent rights on a 
machine he has invented were required to give one of 
the machines to every city in the land, to be loaned 
out to the inhabitants for free use, it would be a mighty 
nice thing for those who want to get something for 
nothing. And assuredly there is no conceivable argu- 
ment in favor of the one scheme that does not apply 
with equal force to all the others. There is no more 
reason why the producer of literature should be thus 
muleted than the producer of any other commodity. 

The scheme may have been suggested by contempla- 
tion of the Library of Congress, which is thus enriched 
with copies of all new works, and a desire to create 
duplicates of it in other cities, and the question may be 
unthinkingly asked why the author may not properly 
be required to deposit copies of his book elsewhere, 
as well asat Washington. Tosuch question the answer 
is obvious. The book is deposited at Washington, 
not for the sake of building up a library, but as a 
iuatter of record, to complete the act of securing copy- 
right, as an inventor was formerly required to place a 
modet of his machine in the Patent Office, or the owner 

record his title deeds at the office of 
register. The process of securing 

eted at Washington for the whole 

tot have to be repeated in half a 
There is no justification, therefore, 

ne of its conditions to be repeated else- 
< the seheme have any such result 
proj. » scem to suppose. It would build up 
wries, but tl vould not be good libraries. The 
tial nocleus of every library that is worth house- 
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room must consist of amass of standard and classic 
works which are not daily being produced and copy- 
righted. Libraries secured by the proposed method 
would be altogether one sided. They would contain 
plenty of current literature, but no standard works ; 
a host of ephemeral novels and minor poets, but no 
classics and no encyclopedias. Such a library would 
be a delusion and a snare. The government would 
have committed an act of gross injustice and spoliation, 
and have got no real benefit in return. The plan is 
a mischievous one from every point of view, and should 
be heard of only as a ‘“ horrible example” of freak leg- 
islation which never can be seriously considered.— 
New York Tribune. 

eS Se eT Pe 

LIEUT. PEARY RECEIVES A SHIP. 


The following cablegram, relating to Lieut. Peary’s 
Aretic trip, has been received by the New York Sun : 

**A. C. Harmsworth, England’s patron of Arctic ex- 
| ploration, has presented his Arctic ship ‘ Windward’ 
to Mr. Peary and will have her overhauled and sent to 
America for use in his coming expedition. 

‘This generous act of Mr. Harmsworth is the latest 
| incident in a series that has shown that England and 
America are bound in the strongest brotherly ties in 
their rautual interest in Aretic work. Grinnell fitted 
out the first and second Grinnell expeditions to assist 
England in the search for Franklin and his brave com- 
panions, America sent the recovered ‘ Resolute’ back 
to England as a gift. England sent the ‘Alert’ to 
America to assist in the search for Greely and his com- 
panions. Now Mr. Harmsworth gives Mr. Peary a ship 
which has been engaged for the last three years in ex- 
ploring Franz Josef Land.” 

The princely gift of Mr. Alfred Charles Harmsworth 
will materially assist Mr. Peary in carrying out his 
plans of Arctic discovery. The ‘‘ Windward” is adwira- 
bly adapted to the purpose of exploration in northern 
seas. This act of the London newspaper magnate will 
be another tie which, like the log of the ‘‘ Mayflower,” 
will tend to still more unite the people of Great Britain 
and the United States. 

In 1894 Mr. Harmsworth equipped the Jackson- 
Harmsworth expedition at a cost of $125,000. This ex- 
pedition, after spending three winters in Franz Josef 
Land, returned to England in September last. As the 
result of their labors almost the whole of Franz Josef 
Land has been carefully mapped, and has been shown 
to consist, not, as was supposed, of large land masses, 
but of a number of islands. Gillies Land, as to which 
there had been much controversy, he found to be con- 
spicuous for its absence in the place usually assigned to 
it on Arctic maps. 














E LASSO. 

The lasso is of great antiquity. It is said to be de- 
picted in the ruins of Nineveh. An early Persian 
manuscript, preserved in the Escorial, shows a sports- 
man (whom I suppose royal by his Olympian expres- 
sion and careless seat) in the act of catching a wild ass 
with a nicely plaited lasso. The monarch bestrides a 
rather “‘ stocky” looking, dark colored horse, with four 
white feet and a white face. A bow, quivers and a 
saber are hung from his saddle, and a sort of housing 
half covers the horse. How the wild ass is to be re- 
strained, even by the hand of a monarch, is not at first 
| sight evident, for the lasso is neither fixed to the saddle 
| after the fashion of the gauchos, nor is a half turn ta- 
| ken round the pommel, in the style adopted by vaque- 
ros in Mexico and Texas. Apart from this detail, all is 
| as realistically set forth as it would be to-day in a pho- 
tograph. The horse bears away from the beast lassoed, 
and the king sits a little to one side, exactly as a Texan 
cowboy or an Argentine gaucho sits under similar cir- 
cumstances. Irises and Narcissi spring up under the 
horse’s feet, and an applauding group of angels peep 
out of acloud, while in the middle distance another 
Persian gaucho shoots an antelope with an arrow while 
galloping at full speed. 

The Laplanders are said to lesso their reindeer, and 
the Tartars and modern Australians use a rudimentary 
lasso fixed to a long pole in order to catch wild or re- 
fractory horses. The Poles, Croatians and Walla- 
chians, with the Hungarians, seem to have used the 
lasso till about the beginning of the present century. 
A picture by the German artist Richter shows Polish 
remounts for the German cavalry being lassoed in the 
Zwinger, at Dresden. The horses look as wild as a 
Texan “broncho” or an Argentine “‘ gagual,” and the 
attitude of men and animals, and the way the ropes are 
coiled and thrown, are identical with those adopted in 
Spanish America to-day. The lasso appears to run 
through aring in the pommel of the saddle. It is, 
however, in Spanish America where the art has been 
most developed. This is on account of the open coun- 
try and the vast numbers of wild and semi-wild horses 
which, up to the middle of the present century, over- 
spread its plains.—Badminton Magazine. 
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THE Boston Pneumatic Transit Company opened 
their pneumatic tube system at the general post office, 
Boston, on Friday, December 17, 1897, at 12 o’clock. 
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DUSTLESS BUILDINGS.* 
BY C J. WOODBURY, BOSTON, MA@S., MEMBER OF THE SOCIETY. 

The increased height of office buildings rendered 
possible by what Otis Tufts patented as the vertical 
railway, while bringing to their occupants relief from 
the noise of the streets, and affording comfort by ex 
tending above the fly belt, which is as wel! defined as 
the snow line on a high mountain, also exposes the o 
eupants to the fine dust which pervades the whole 
structure and which the other salutary conditions of 
the building render more prominent. 

The modern method of heating and ventilating such 
a building is by means of a blast of air drawn down a 
flue, warmed and forced through the building in such 
quantities that four times the volume of the building 
is frequently circulated through the rooms each hour. 

This method of heating, although a more efficient 
application of radiating surface for heaiing the air 
than by direct radiation in rooms, and can be managed 
with far less expense for attendance, repairs and frel, 
and provides the sanitary requisite of ventilation with- 
out cold draughts, yet this apparatus distributes large 
aunounts of dust through such a building; and in a 
city using bituminous coal under the average condi 
tions there isa fine carbon dust which is especially 
obnoxious, impairing drawings, books, delicate mech 
anism, and whatever may be injured by the shower of 
fine, impalpable dust, which produces black, indelible 
smutches whenever touched. Thiscarbon dust is al 
Ways an annoyance and at times a serious matter 

The writer undertook to abate the difficulty of di: 
in a building of nearly 500,000 cubie feet capacity, 
through which 26,000 cubic feet per minute was usually 
blown, for heating and ventilation. The outside air 
used for this purpose was drawn down a flue 37 
feet in cross section, and reached a velocity of 700 feet 
per minute. 

The meuns taken to remove the foreign snbstances 
from the air were by use of cotton cloth filters so ar- 
ranged that the air should approach the fabric at an. 
acute angle by which the momentum would carry 
these particles beyond a point where the element of 
air under consideration would pass through the filter, 
and the particles of dugt would be carried by the place, 
and, striking the cloth at a lesser angle, tend to glance 
off and be carried to the bottom of the 
than to clog the interstices in the fabric. 
of the filters being larger than that of the flue, the 
rate of filtration was inversely slower than the velo 
city of the air down the flue. 

The means by which this was accomplished were 
very simple. A timber frame, divided by partitions 
into fine rectangular openings, was piaced at the top 
of the flue, and under each opening was placed a bag 
whose top was attached to a light wood frame slightly 
larger than the opening, making a tight fit, so that the 
a‘r entering the flue must pass downward into these 
bags, which were over thirty feet in height. An arrange 
ment of guides, ropes and pulleys enabled the bags to 
be raised and lowered by a person at the bottom of the 
flue. The bottoms of the bags were made open, and 
closed with a drawing string, and hoops kept the lower 
portion distended. An arrangement of lines extending 
along the sides from end to end facilitated turning 
inside cué and back again when they were being 
cleaned. 

The whole of the mechanical arrangement is fully 
described in United States patent No. 580,772. 

These bags were square at the top, where their com 
bined area equaled that of the flue, but soon dimin 
ished to a cylindrical section, occupying about 40 per 
cent of the space, thus affording ample clearance for 
the exit of the air passing through the fabric. 

The area of the flue was 334 per cent of that of the 
bags, and while the air passed down the flue at a velo- 
city of 700 feet per minute, it passed through the fabric 
at 26 feet per minute. 

From haif a peck toa peck per month of fine dust 
was gathered from the bags. 

The efficiency of the device was tested by placing 
freshly painted boards at the bottom of the flue before 
the installation of the apparatus, and then giv'ag an- 
other coat of paint after the apparatus was in ser- 
vice. 

In the first instance the fresh paint collected fine 
dust until it resembled fine sandpaper, and in the 
second the paint dried with a smooth surface 

In several of the offices split laps of absorbent cotton 
were placed in various parts of the building before and 
after the bags were in service, and oue set was covered 
with fine particles and the other was free. The change 
was not a notable one at first, owing to the large 
amount of dust in the flues, but much of this was re- 
moved by running the blower at a very high rate of 
speed, and afterward removing the registers and wash- 
ing them and the flues as far as could be reached. 

The device has been solely under the care and 
management of the men employed on the engine and 
boilers, and has served its purpose in rendering a build- 
ing free from dust caused by the ventilating system. 


ist 


square 


filter, rather 
The area 





* Presented at the New York meeting (December, 1897) of the Amer 





ican Society of Mechanical Engineers, and forming part of volume xix 
of the Transactions. 
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A NOVEL MONKEY WRENCH. 

The iliastration represents an improved wrench 
recently patented by Charles H. Avery, of No. 9 Lin- 
den Street, Binghamton, N. Y. Fig. 1 represents the 
working portion of the wrench, the handle not being 
shown. and Fig. 2 is a sectional view through the mova 
The be seen, has a seat or re 


ble jaw latter, as will 








AVERY'S WRENCH. 
cess, in which is located a clutch member, having at 
each side a slightly projecting ear. The teeth on the 


in the diree 
with the 


shank*or stem of the wrench are inclined 


ion of the fixed jaw, 


is held 


The arrangement permits the free move 


and the clutch member, 
movable jaw nengagement with the teeth by 
il sprig 
ment forward of the movable jaw, to engage a nut, 
while va slight pressure on the ears of the eluteh 


released from such engage- 


wember the latter may be 
ment and the movable jaw moved backward, as de 
sired When the ears are released, the spring throws 
the clutch member into engagement with the stem and 
holds the movable jaw against. movement away from 
the stationary jaw 
>-+?e-> 
Fulten’s Submarine Torpedo Boat, 

Nearly 4 “tury before Jules Verne wrote about 

the Nautilus, Robert Fulton constructed a submarine 


This fact is not generally known, 
Debose, of the 


boat of that name 
memoir of M 
is of more than usual interest. 


and the recent Eugene 


French navy He states 
that Fulton 
Nautilus at a point near Rouen on July 30, 1800. 

‘Fulton made 
experiments They lasted for 
the streteh of water oceupied was 


launched a submarine boat named the 


“On the same day he continues, 


several with his boat 


three hours, and 
between Bapannul and the woodyard of Citizen Thi- 
bault, where the depth was twenty-five feet. The ex- 
periments were as satisfactory as could be desired, in 
Next 


Havre, 


spite of the fact that there was astrong current. 


lay the inventor went down the Seine to 
where the new harbor was placed at his disposal. 

‘There a test was made as to the relative advan- 
tages of oars and of aserew moved by the arm, and the 
resuit was a convincing proof that by means of the 
screw much be utilized. Seven 


minutes were required to work the Nautilus by means 


museular foree could 


and only four minutes by means of a screw, 
Fulton like a 


of oars 


whieh stvied a machine ‘with wings 
windmill 

When a certain quantity of water was introduced 
sank 


herself 


and in a direction 


and she again came to the sur 


the Nautilus readily 
}-araliel to 
face when the water was forced out by means of a 
pump Fulton adopted a 
serew with horizontal wings, which was placed in 
him to remain under 
water almost even while the boat was 
He moved te right and left by means of 


Some time afterward 


front and which enabled 


constantly 
moving 


an ordinary rudder placed at the poop, and he 


also used a horizontal rndder divided into two 
parts. This method of steering, invented by him, 
is very like that which is used in modern sub- 


marine boats 

Finding that the French government would give 
him no aid, Fulton, who had spent a great deal of 
perfecting the Nautilus, 
channel and offered his invention to 


time and woney in 
crossed the 
the British government 

with less suecess 
Pitt seems to have thought well of 
powerfal though he was, he 
failed to gain for it official approval 

~--+@-e - 


But in London. he inet even 
than in Paris 


his proposition hut 


HERR MARPMANN has found microbes of vari- 
ous kinds in seventy-seven samples of ink--red, 
blue and nigrosine—sapplied to schools, and some 
of the enough to kill 
mice inoculated with them. He recommeuds that 
ink bottles should not be left to the air in 
schools, 


microbes were deadly 


open 


| THE PIERCE PNEUMATIC CUSHION BICYCLE FRAME. 
The accompanying illustrations represent improve- 
| ments in a bicyele frame designed to throw upon the 
wheels all the vibration of a machine, relieving the 
rider of the most fatiguing part of the work of bicycle 
riding. The principal view shows the frame assem- 
bled, the other figures representing the detached parts 
which form the cushioning device, the steel tubing 
being of a high quality, especially drawn for this pur- 





pose. 

The lines of the cushion frame are those of the 
best and latest wheels, the frame being of rigid con- 
struction, and the portion forming a part of the rear 
upright would not be noticed as differing from a regu- 
lar pattern of frame, except for the nickeling. The | 
inprovement is being introduced by the George N. 
Pierce Company, of Buffalo, N. Y., under the patents 
of the Hygienic Wheel Company, St. Paul Building, 
New York City. Messrs. Pierce & Company are manu- 
facturers of cycles and tandems, and also have branches 
in New York and Boston. The rear upright is, as will 
be seen, formed as a combination telescopic device, 
having but slight motion, but with a cushioning ar- 
rangement for the rear portion of the saddle formed 
partly of a spring and partly of compressed air in the 
tubes. 

It is, however, wholly unlike spring seat posts or 
spring saddles, as the distance is always uniform be- 
tween the seat and the pedals, the feet and limbs not 
being vibrated, and the rider being thus saved from 
excessive jolting on uneven roads—an improvement 
which cannot fail to be especially appreciated by 
women riders. In the illustration showing the various 
parts, Fig. 1 represents the lower tubular socket on the 
rear fork, Figs. 2 and 3 forming inner tubular portions | 
casing for the 





constituting a pneumatic socket and 
spring, 4, while Fig. 5 is a sectional view showing | 
the parts assembled. It is to be noted, also, that the | 
connection between the head and the rear fork is made | 
by means of steel plates, which give great firmness and | 
yet afford some degree of elasticity. It is said that | 
with this improvement the tires can be blown to any | 
degree of hardness without causing discomfort to the 
rider. 

The improvement has already been in use for a suffi- 
cient time to have received high commendation from 
a great number of practical wheelmen. The company 
make the springs of four different sizes, as may be re- 
quired by heavy or light riders. 
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THE PIERCE PNEUMATIC CUSHION BICYCLE 


FRAME. 





A STOVEPIPE HOLDER. 

A simple and inexpensive forin of holder, readily ap- 
plicable to one end of a length of stovepipe, and which 
may be contracted to be conveniently entered into a 
thimble in a flue or into a pipe opening, to hold the 
pipe in position, is represented in the accompanying 
illustration. The improvement has been patented by 
George Griswold and Harry P. Chase, of Salem, Ore- 
gon. Fig. 1 shows the application of the device, Pig. 
2 indicating the movement of the inner expanding 
band. The two bands are pivotally connected by 
metal straps, each end of the outer band having an 


|ear adapted to receive an adjusting screw by which it 


may be made to closely grip the pipe. The inner band 
has at one end a link, while at its opposite end is pivoted 
a curved lever, as shown in Fig. 2, whereby the band 
may be contracted for introduction into the stovepipe 





CHASE’S STOVEPIPE HOLDER. 


GRISWOLD & 


thimble or flue opening, the lever being afterward 
thrown back, as shown in Fig. 1, to expand the band 
and cause it to serve as a support for the inner end of 
the pipe. 
- ->+eo> 

Caeutchouc and Guita Percha Cements, 

A gutta percha cement for leather is obtained by 
melting together 100 parts gutta percha, 100 parts as- 
phalt or pitch, and 15 parts oil of turpentine. It is to 
be used hot. 

Elastic gutta percha cement, especially for fixing 
soles to shoes, which does not crack in bending, on 
account of its great extensibility, is prepared by dis- 
solving 10 parts gutta percha in 100 parts benzine and 
pouring the solution into 100 parts linseed oil varnish, 
shaking well. The leather must be roughened before 
using this cement, in order to insure greater durability. 
By a caseine-borax cement a handsome surface gloss is 
imparted to the leather. The borax is dissolved in 
boiling water and the borax solution poured into 
freshly prepared caseine. The durable thick cement is 
very serviceable. 

Good caoutchoue cements, for rubber strips or rub- 
ber goods on metal, are obtained by dissolving shellac 
in ten times its weight of ammonia. After standing 
for three to four weeks a transparent putty results, 
which is used without heating. The cemented places 
soften at first, but become hard and firm after evapor- 
ation of the ammonia, which may be assisted by heat- 
ing. This cement is watertight and gasproof, and is 
also useful for hard rubber articles. A cement made 
of a mixture of gutta percha with asphalt is 
serviceable for the same purpose. Thisjhas to be 
applied hot and the pieces are to be pressed to- 
gether. 

Very useful cement for leather belting is manu- 
factured by kneading 10 parts carbon bisulphide 
and one part of oil of turpentine with gutta 
percha until a thick paste results. The portions 
of the leather where the cement is to be applied 
must be unoiled and roughened ; the cement is 
put on and the ends are pressed together until 
the binding agent has become dry. Directions 
for caoutchouc cements are: 100 parts finely cut 
caoutchouec, 15 parts resin, 10 parts shellac, dis- 
solved in sulphide of carbon. One part caoutchoue, 
7 parts mastic, and 50 parts chloroform, left to 
stand several weeks, 

Cement for rabber boots, ete: (1) 10 parts 
caoutchoue dissolved in 250 parts chloroform ; 
(2) 10 parts caoutehoue, 4 parts resin, 40 parts oil 
of turpentine, nixed and dissolved. For use, pour 
together equal parts of both solutions.—Trans- 
lated from the Farben Zeitung. 
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JADE is found in the Bhamwo, Chindwia, ord 
Katha districts in Upper Burma. The chief work- 
ings are in the Bhaimo distriet, from which 254,- 
000 pounds were obtained in 1895. Nearly all of 
this is sent to China, where jade stone is highly 
valued. 
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The Feather Evil. 

All moralists have assured us that “ when lovely 
woman stoops to folly,” she stoops very low indeed. 
And so when women attempt to emulate the glories of 
a Choctaw chief or a South Sea islander, it is not con- 
siderations of art or humanity or self-respect that will 
stop them, says Natural Science. Consequently, it is 
not likely that the insensate votaries of fashion, who 
disfigure their heads with baskets of artificial flowers 
(irrespective of the season), virulently dyed scraps of 
ribbon, twists of steel, and unnaturally clipped or 
colored bird feathers, will pay any attention to a para- 
graph in a scientific journal. But we are willing to 
leave the irresponsible half of creation all their chiffons, 
their coal tar dyes and their serap iron, if only they 
will leave us our birds. The rate at which some of 
the rarest and most beautiful birds on our planet are 
being destroyed to gratify this extraordinary taste 
ean hardly be realized. On the 13th of April last 
nearly half a million birds were sold at an auction in 
London, and the details of the consignment were thus 
given by Mrs. Edward Phillips at the annual meeting 
of the Selborne Society : 


Osprey plumes,............. . 11,352 ounces. 


Vulture plumes ... ........ vhs 18634 pounds. 
Peacock feathers. .............c.seseeess ...215 061 bundles. 
Birds of paradise............ .. 2,3 
Indian parrots “aiee ee ee 228,289 
Bronze pigeons, including the goura . 187 
Tanagers and sundry birds 38,198 
Humming birds........ nid t-susek< gegen 116,490 
Jays and kingfishers SE EE 48,759 
impeyan and other pheasant and jungle fow! 4,952 
Owls and hawks........ soovee WED 


A similar sale took place in February, and others 
were to follow in July and October. 

It is small consolation to us to think that in a few 
years the price of these luxuries will be prohibitive, or 
that, unless fashion changes in the direction of sea- 
weeds or turnip tops, there will soon be no more birds 
to destroy. Nor can we overlook the terrible suffer- 
ing involved by this enormous slaughter: thé young 





BALLOON AT ELEVATION OF 800 FEET. 


osprey bereft of their parents left to die in hundreds, | loon construction, and Herr Schwarz, of Agram, de- 


the heron with the plumes torn from its back, writh 
ing into death. 

a 0 

A New Method of Inducing Sleep. 

In the Journal of the American Medical Association 
of September 25, 1897, Dr. J. B. Learned describes the 
following method, which he used in his own ease. For 
some years he suffered from insomnia following a fall 
from his car. He tried many methods of treatment in 
vain—drugs, hot water and cold water internally and 
externally, friction, over-feeding and under-feeding, 
exercise, gymnastics, deep inspirations and numberless 
mental occupations. At last the following method 
proved a success. The principle is to induce muscular 
fatigue by exercises carried out in bed. Lying on his 
back, the patient first reaches for the foot and head 
board at the same time. He then raises his head half 
an inch; at the same time he breathes slowly and 
deeply about eight inspirations to the minute, which 
are counted. After about twenty inspirations, the head, 
which begins to feel heavy, is dropped. The right foot 
is then raised (the reaching for the boards and count- 
ing being. continued) and similarly dropped when 
fatigued. The left foot goes through the same process. 
The muscles which are used in reaching for the head 
and foot boards are then relieved, and the body is ele- 
vod so that it rests on the head and heels. He then 

on the right side and reaches for the head and 

vards again, and raises first the head and then the 

before. The same process is gone through on 

* side. Thus eight positions have been assumed 

rve number of muscles used. If sleep has not 
ed, the same cycle is gone over again. 








THE BERLIN ALUMINUM BALLOON, 
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leather, and the bearings, which weighed only a few 


The idea of constructing a metallic balloon is not | pounds and were of brass, the whole of the immense 


by any means new, the first of this type having been | structure was built of alaminuin. 
It consisted | meaning of this can be gained from the following 


constructed by M. Mares-Monges in 1842. 


An idea of the true 
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START OF THE ALUMINUM BALLOON. 


of a large hollow ball, 33 feet in diameter, built of thin 
sheets of copper, and filled with hydrogen gas. 

The progress in the manufacture of aluminum and 
its ever decreasing cost have led experimenters in 
aeronautics to regard it as a suitable material for bal- 





signed and built a cylindrical airship of colossal dimen- 
sions which recently made a trial trip that ended _ in 
disaster. 

With the exception of the driving belt, which was of 





figures: The body of the ship was 134 feet long, 46 fe: 
high, 42 feet 7 inches wide, and the whole ship wit 
the car weighs 5,720 pounds. 

The history of the trial trip, made on November 3, 
under the direction of the officers of the Roya! Prus 
sian Aerial Navigation Department, would probably 
have been quite different if the inventor and con 
structor of the balloon had been in the car; but, un 
fortunately, Herr Schwarz, of Agram, dicd before the 
test had been made. The press has made altogether 
too much of the unfortunate but entirely uanecessary 
wrecking of the ship, without setting forth the causes 
thereof; although the ascension, in spite of the un- 
looked-for ending, demonstrated all that the inventor 
had claimed. This is the professional opinion, which 
could be obtained only after sume delay, Schwarz had 
never been able to persuade the officers of the Aerial 
Navigation Department that his ship bad sufficient lift 
ing power to rise from the ground with its motor and 
passengers ; and they maintained that, even if the ex 
ceedingly delicate operation of filling the bailoon with 
pure hydrogen by Herr Schwarz’s method could be 
successfully performed, it would be found that the 
ship was so constructed as to be too heavy to rise 
Upon the sudden death of Herr Schwarz, it seemed 
that his work had been in vain, but his wife, inspired by 
an unswerving faith in her husband's theories, under 
took to complete what he had begun. She obtained 
permission from the minister of war to have an ascen 
sion of the apparatus from the Luftschifferpark ander 
military protection, and the officers of the department 
afforded her most efficient aid ; but she couid not over 
come their doubt of the lifting power of the ship, and, 
therefore, in constructing the apparatus, they did away 
with everything that seemed to them to be at all super- 
fluous. Unfortunately, in this category were included 
the arrangement employed by Herr Schwarz for secur 
ing the driving beit for the wind propellers, the device 
for regulating the descent and the device for lengthen 
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AFTER THE WRECK. 
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ing the four feet of the car to lessen the shock in land- Recent Archwological News, Selence Notes. 
ing. It isa fact that the ship became unmanageable} “ La Scala,” the famous opera house of Milan, is in Dr. A. Grigorjew believes that the exciting cause of 
on accoul the slipping of the driving belt, and then | danger of being pulled down. It is a serious drain on | hydrophobia is not a bacterium, but a body belonging 
the coura us but inexperienced young man who had ‘the box holders. The theater is too large and incon-| to the Protozoa. He has isolated from animals suffer- 
, is se no better captain could then be | venient for modern tastes. ing from rabies a body with slow ame@boid move- 
id, lost his head, and instead of operating the rear! 4 ter many efforts, the thickly inhabited quarter of ments and exhibiting extension of pseudopodes. Its 
es alone and trusting himself to the wind, as one] Athens known as Anaphiotika, lying immediately action may even be modified by the presence of bac- 
lo with a free balloon, he opened the valve wide, under the Acropolis, has been condemned by the gov- teria.—Centralbl. f. Bakteriol. u. Parasitenkunde, ite. 
‘using the sudden descent. The absence of the| ...ment and turned over to the Greek Archeological Abtheil., xxii, 1897, p. 397. 
d gulating the descent and the device for) s\.iety for the purpose of excavation. The inhabit-| Herr Goldstein has reported to the Berlin Observa- 
ing out the feet caused a great shock when the | sits will receive compensation and will be settled in|tory (Germany) that he is able by the means of 
irsbip struck the ground, so that it was completely | +). subarbe. cathode rays to imitate experimentally various phe- 
, p. r ” ws the lifting power was concerned, it was de- Another important archeological discovery has been nomena observed ar connection with the study of com- 
a - . oy . ets, such as the luminous radiation of the nucleus and 
monstrated that the apparatus had too great an ascend-| made in Russia, at Maikop, in the northern Caucasus, | . 
; F : , | the formation of the tail. He has also been successful 
ine power for its ht load. It could have carried not | Where, in a burial mound, a great quantity of gold and | | 
K 2 in his attempts at reproducing some of the more 
oply the parts which were left off with such disastrous | silver ornaments has been found, probably belonging | ntie: eienaedel -afieiies aiieans Getentiiien 
results. bat three or four passengers instead of one,|to some Seythian king, and dating centuries before pees steamemetactal 
besides much in ballast than was put upon it, The| Christ. There are gold rings, ornaments, jewelry, Another Danish expedition to the Pamir regions will 
plans batines entor have proved to be per silver tankards, bronze axes and other interesting ob-| be fitted out next year. Its object will be to make 
fect] = 1 furthermore. it was demonstrated | jects. geographical and ethnographical explorations in the 
that the ship could be filled by the Schwarz method,| The Egyptian Exploration Fund has begun the pre- | northern part of the Wakhan Valley. The expedition 
whieh man ud declared to be impossible ; and fin-| paration of the first annual volume, which will consist | will be under the leadership of Lieut. Olufsen, and will 
ally it was proved that the apparatus could be con-| of three hundred pages, quarto, and will be illustrated include two scientific experts. Its cost will be partly 
trolled. In epite of the immense sarface that it pre-| by plates. The new “Sayings of Christ” have already | borne by the Danish government out of the Carlsberg 
sented to the wind, it attained a high speed while the| been published, and the selection from the unexam- Fund, and the explorers expect to be absent for two 
1 was working at only half power. Moreover, it| pled discovery of thousands of papyri found last spring | Y°@°S. 
rose to a height 820 feet against a strong wind, and| promises to be most interesting. Every subscriber of| The issue of a special stamp in England, sold in aid 
tart ward, bat this movement was interrupted by | $5 or more will receive the volume, together with inte: ,of the Prince of Wales Hospital Fund, was so success- 
slipping of the belt ful that it is decided to do 
ship was brought it annually. It is not likely 
to its untimely end by its that philatelists all over 
itor in the manner the world will care to tax 
a red rhe themselves for the benefit 
' t the licers of of a London charity; so 
hel Na tion D they wiil probably put 
nt, Fr Schwarz them on the “Index Ex- 
snd her Va u purgatorius” of stamp col- 
ug in lia win lectors, as is done with 
he construction of a new some speculative issues of 
ship, for wh litary South American and other 
prot 1 has a ) countries. Such stamps 
been ired, show vat are not viewed as stamps 
the cipl hich t) by collectors. 
onst t f 
sadine . “ 4 The American Society of 
ory ‘ , Naturalists and the socie- 
Po ; : _ ties affiliated with it will 
at ted meet on December 28, 
t Le Muste i and 30 at Ithaca, N. Y. 
rele I , Vf The societies which meet 
picdaiel with the American Society 
Elevaters Abroad. of Naturalists are: The 
it - t that Association of American 
we . f ore Anatomists, the Associa- 
sittin + act Mente tion for Botanical Mor- 
wees or ae id phology and Physiology, 
we , otinaiall the American Morpholo- 
; a gical Society, the Ameri- 
, a nt can Physiological Society, 
" Tor the American Psycholo- 
tals gical Association, Section 
_ H (anthropology) of the 
. nett American Association for 
' 6 the the Advancement of Sci- 
rou: + . W er ence. 
300 W rt 18 We find, says Health, 
ley i from a newspaper direc- 
tt loor tory reeently issued, that 
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men, people in every walk and profession in life, will 
derive satisfaction and benefit from becoming regu- 
lar readers of the ScrENTIFIC AMERICAN. We concur 
fully in what our good contemporary prints. 
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FIREPROOF STEEL AND BRICK GRAIN ELEVATOR. 
(Continued from first page.) 
is nothing more nor less than a brick vault with brick 
and steel ceiling. 

The main grain floor is fireproof, underlined with 
tiling with convenient openings ; so that, in place of its 
being necessary to sweep it in order to keep it clean, it 
can be flushed every night with water and drained 
into the canal alongside of the building. The upper 
floors, joists, rafters, girders, garners, scale bins and 
all other parts of the building other than the brick 
wall surrounding the structure are built of steel. The 
power necessary to ran the machinery is transmitted 
to all the different elevator legs, conveyor belts, marine 
towers, and other necessary machinery, by electricity 
conveyed from Niagara Falls, twenty-three miles dis- 
tant. 

The building has a pile foundation, the piles being 
driven down from 30 to 48 feet below water to solid 
rock. Stone piers 8 feet high were laid on top of this 
foundation, supporting the colamns. The elevator 
bins are built cylindrical in form, with a cone-shaped 
bottom, and consist of thirty bins 38 feet in diameter, 
70 feet high ; eighteen bins 15 feet 6 inches in diameter, 
70 feet high; eighteen exterior small bins 9 feet 9 inches 
in diameter, 60 feet high ; furnishing a combined bin! 
eapacity of 3,000,000 bushels. Al) the 38-foot and 15- 
foot 6-inch bins are built on a patent circular girder 


plan as suggested by President James J. Hill ard 4urrent. 


patented by Mr. D. A. Robinson, the builder. The 
steel in the bins varies from ‘4 inch to 4¢ inch in thieck- 
ness and the total weight of metal in the bins is 6,000 
tons. 

The dock facing on Blackwell Canal is 24 feet wide, 
and is built of stone, with two standard gage railroad 
tracks, on which the movable marine towers rest. 
There are three marine towers constructed of steel 
throughout, each equipped with a marine leg, capable 
of elevating from vessels 20,000 bushels of grain per 
hour, and as each of these marine towers can be moved 
to connect with the hatches of a vessel, by means of a 
wire cable run by an electric motor, it is possible to un- 
load 60,000 bushels of grain per hour from aship. The 
grip for moving the marine towers is practically on the 
same principles as applied on cable lines. The ma- 
chinery in each marine tower is driven by a 100 horse 
power motor. The main building is equipped with 
ten elevator legs, and each of these is driven by an in- 
dependent 50-horsepower motor. 

The cupola, which is built the whole length of the 
main building, is 40 feet wide, 400 feet long and 67 feet 
high. The top of the fourth story of the cupola is oc- 
cupied by the elevator heads and gearing for reducing 
speed. The third story is occupied by 27 steel garners 
of 1,500 bushels capacity each. The second story is oc- 
cupied by 10 (1,400 bushels capacity each) steel hopper 
seales. The first story on the top of the bins is 
equipped with ten of the Simpson & Robinson patent 
double-jointed distributing spouts for distributing the 
grain from the scales and various bins. There are also 
two of these spouts used for distributing the grain from 
the four cleaners to the various bins. There are two 
belt conveyors, 60 inches wide, on the spout floor, 
equipped with reversible motors and Robinson's patent 
reversible self-moving trippers. These are the largest 
conveyor belts in the world, and have a capacity of 
40,000 bushels per hour each. Each one of the ten 
elevator legs in the main building is driven by an inde- 
pendent motor of 50 horse power, the power being 
transmitted from the motors of the geared counter- 
shaft at the elevator heads by Robinson's single leg 
rope drive. 

There are four cleaners on the second floor of the 
eupola, driven by a countershaft from a 100 horse 
power motor, and on the same floor are two double 
fans, one for dust collecting purposes and the other 
for running the sweeper system in the top of the ele- 
vator. There is a 50-horsepower motor on the work 
or ground floor, which is used for running the cable to 
move the marine towers. It also runs a cable operated 
under the building and through the railroad yard, en- 
abling the elevator company to do its own car-switch- 
ing by electrical power. This same motor, also, runs 
the dust collector fan which is connected with all the 
elevator boots, as well as the double sweep-up fan, 
which runs the sweepers. There is a double system of 
dust collectors, upstairs and down, and a system of 
sweepers, each independent of the other. This method 
is entirely new and has never been used before. 

The walls and roof of the steel cupola are covered 
with corrugated iron, There is an electric passenger 
elevator running from the work floor to the seale floor; 
and, also, a passenger elevator in each of the marine 
towers, which runs from the lower floor to the ma- 
chinery and sheaves in the top of the towers; and in 
addition there are also spiral steel stairways in each 
marine tower, and two spiral steel stairways in each 
end of the elevator building. In addition to the mo- 
‘ors above enumerated, the plant is equipped with a 
'\-horsepower portable motor on the portable shovel 

‘hine, which can be used for unloading cars or 
‘ling grain from the floor to the elevator boots, in 
© the basement of the elevator is filled with grain, 


at the close of navigation. A steel awning on one side 
of the building covers double tracks for loading cars, 
protecting grain so loaded from adverse weather condi- 
tions. There are nine shipping spouts that go between 
the cars, loading nine cars at a time on either track. 

The three marine towers have an unloading capacity 
from boats of 600,000 bushels per day of ten hours, and 
the warehouse has a shipping capacity of 400 cars per 
day, as well asashipping capacity of 100,000 bushels 
per day at the end of the elevator for canal boats, and 
a shipping capacity of 200,000 bushels at the side of the 
elevator on the Blackwell Canal. 

The power is brought into the building on three 
wires, in the shape of a three-phase alternating cur- 
rent, at 2,200 volts. These wires are connected to a 
primary panel of white marble, which contains three 
plug switches and three high potential fuse blocks. 
From this primary panel leads are run to two 500-kilo- 
watt transformers, which convert the eurrent to two- 
phase at 420 volts. From these transformers four leads 
'of 1,000,000 circular mils each are run to the distribut- 
‘ing switehboard. This distributing switchboard is 
also built of white marble, and consists of nine sepa- 
| rate panels, upon each of which are mounted starting 
land controlling devices for two of the motors. The 
starting devices consist of choke coils introduced be- 
tween the 420-volt mains, for the purpose of cutting 
down the potential in order to reduce the first rush of 
The motors are operated by means of a 
| double throw switch, one set of terminals being con- 
_ nected to the choke coils and the other set to the full 
potential. Upon starting, the switch brings the choke 
| coils into cireuit with the motor, and, when full speed 
is reached, the switch is thrown over to the full po- 
tential terminals. The motor equipment consists of 
, eighteen two-phase induction motors with a capacity 
aggregating 1,000 horse power. These motors are of 
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Beet Sugar Industry in Nebraska, 
To the Editor of the SCIENTIFIC AMERICAN : 

In the continuation of your article on ‘The Ameri- 
can Beet Sugar Industry,” page 338, in No, 22 of the 
SCIENTIFIC AMERICAN, there is an assertion about 
Nebraska which I cannot allow to stand without cor- 
rection, in the interest of the farmers and business men 
of this State. Asan old practical European expert | 
have personally no interest whatsoever whether or 
not the group California-New Mexico or the group 
Nebraska-Utah is of greater promise as a sugar pro- 
ducing district. I am only interested so far that the 
beet sugar industry will prosper with the best results 
in the United States. You may classify me, therefore, 
to be entirely impartial and anbiased, although being 
accidentally a resident of Nebraska, and you will un- 
doubtedly follow the maxim of equal rights to all, not 
wishing to inflict an injustice to the farmers and busi- 
ness men of Nebraska by possibly a one-sided presuimp- 
tion of your informant. 

I wish to state that I had more than thirty years of 
practical experience in the line of beet sugar industry 
in Europe. Besides this, | have been for years a cor- 
respondent of the Viennese imperial meteorological 
central bureau, and as such | studied the weather obser- 
vations in Europe carefully. 

After this introduction, I request you to give space 
in your highly instructive and esteemed publication to 
the short correction ; for it is not so much what your 
informant does say in conclusion of the article about 
the beet culture in Nebraska as what may be deduced 
therefrom between the lines by diligent reading capi 
talists or investors. 

The American beet sugar industry is at present a 





the brushless type, the -wires being attached to bina- 
‘ing posts mounted upon the fraine of the machine. 
This insures absolutely sparkless running, as there are 
no sliding electrical contacts. All the motors are 
started and stopped from the switchboard with the ex- 
ception of three motors in the moving towers, which 
have the switches and auto-starters mounted at the 
motors. This system of controlling all the motors 
| which are located in the house from a central switch- 
board was adopted to prevent the ignition of the ex- 
| plosive grain dust likely to be caused by sparking. 

The wiring from the switchboard to the motors was 
done on the three-wire system. All wires are run in 
the open and are supported on porcelain insulators at- 
| tached to 2-inch by 6-inch wooden strips, which in turn 
are fastened to the brick walls and iron beams by 
means of lag screws and hook bolts. Wires througb- 
out are kept uniformly a distance of seven inches apart. 
All wire was tested to a breakdown potential of 9,600 
volts before being installed. The current is carried to 
the moving marine towers by a trolley system. The 
three trolley wires, which are of the figure 8 section, are 
fastened to and run the entire length of the dock side 
of the building, the current being taken from these 
wires by trolleys mounted upon the side of the towers. 
The height of the trolley wires is 40 feet above the 
| dock. 
| carried, trolley shoes 6 inches long and grooved to fit a 
| figure 8 trolley wire were used instead of wheels. 
| The building is lighted by incandescent lamps run 
| on a two-phase system at a potentialof 104 volts, The 
current for these lamps is supplied through two sepa- 





former room and whose primaries are connected 
directly with the 2,200-volt three-phase mains. 

The transformer room is a solid brick vault with arch 
brick sills resting on steel girders. The construction 
of the building is such that it is absolutely proof 
against fire, and the protecting of grain stored therein 
by insurance is almost a sentimental safeguard. The 
structure has been so recognized by the Board of 
Underwriters in the making of the rate for this hazard 
so low that the cost of insurance is of but little moment. 

Just six months from the time the building was 
started it was put in full operation; a remarkable 
fact, when the great size and novelty of the structure 
are taken into consideration. 


-—— 
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Compressed Flour, 

The British Admiralty and the War Department are 
testing, under various climatic conditions, the new 
method for preserving flour. One objection to the es- 
tablishment of national granaries has been the diffi- 
eulty of storing grain for any length of time. The 
grain germinates and is ruined, and to keep large 
quantities in sound condition has been pronounced 
impracticable. Experiments are being made with a 
system of compression into bricks by hydraulic pres- 
sure. The trials show that the flour so treated is not 
affected by damp, even under unfavorable conditions, 
and is free from mould. The compression destroys all 
forms of larval life and the flour is thus rendered safe 
from the attacks of the insects. The saving in storage 





Owing to the large amount of current being | 


rate transformers, which are also located in the trans- | 


| topic of more than ordinary interest, for it means an 
|important development of our rich agricultural re 
sources to the lasting benefit of tne whole country. In 
| weighing the possibilities of different localities for 
beet culture, it is absolutely necessary to observe fair- 
ness and correctness in the assertions. If it is said in 
the said article on the subject, ** to sun up, therefore, 
the future of the industry in California and New Mexi 
co is quite rosy ; in Nebraska and Utah it is somewhat 
problematical, though by no means dark,” then it 
seems that the last inference is somewhat hasty, because 
there have been working with the best results beet su- 
gar factories in Nebraska. 

Comparisons between the European meteorological 
observations and those of the United States Weather 
Bureau for the Nebraska eastern and center sections 
(furnished by Mr. G. A. Loveland, section director) 
show that the normal annual precipitation, 25,5, inches 
| the average for the last twenty years in east Nebraska,* 
| has been decidedly about one inch more for beet cul 

ture in the two eastern sections and in the central sec 
tion of the State than the normal annua! precipita- 
tion in the principal beet districts of Germany and of 
the Bohemian and Moravian parts of Austria. The 
average annual temperature in these three sections of 
| Nebraska (48/,°) isabout 4° to 5° Fah. higher, and there- 
| fore somewhat more unfavorable than in the German 
|and Austrian beet districts, but this seems to be neu 
| tralized by the better soil and by the significant fact 
that in Nebraska (ill reputed for so-called deficiency in 
| moisture) 67 per cent of the yearly precipitation has 
| fallen, during the twenty years of official observations, 
| in the period of vegetation, in the months from April to 
August inclusively. The maturing period of the beets 
extends very far into October. A better showing can- 
not be made by any European beet growing district, 
hardly as good a one by any one of them. The mis- 
taken idea that Nebraska must be devoid of sufficient 
moisture for beet culture seems to be traceable to the 
exceptionally dry years 1893, 1894, and 1895, remembered 
by all the people in the United States as the years of 
the great drouth, and perhaps to the fact that the 
arid western part of the State has been taken as a cri- 
terion for the whole commonwealth. 

The reports of the Weather Bureau are easily obtain- 
able and ought to be made the basis of ali such delibe- 
rations, for they are the only reliabie source of infor- 
mation on subjects in regard to this new industry. <A 
study of these reports bearing on the climatic condi- 
tions of the eastern half of Nebraska will convince 
every unbiased observer that these conditions are most 
favorable for the successful development of the beet 
sugar industry. Essential tests, quality and quantity, 
of beets grown in the State, in the existing sugar fac- 
tories have proved this to be the case beyond any 
doubt or negation. BARKANDER, 

Omaha, Neb., December, 1897. 
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ZAANDAM, in Holland, has been celebrating the two 
hundredth anniversary of Peter the Great's stay in the 
town, where he worked as a ship carpenter. They 
had historic processions and boat races, and performed 
a play, ‘“ Peter Michaeloff,” by a local playwright 








is enormous, as the eubic space occupied by 100 pounds 





compressed article, 


The Czar sent a special envoy, and the Russian minis- 


of loose flour will hold more than 300 pounds of the| ‘er at the Hague was also present. 





* Respestively northeast, southeast and ceniral, 
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NEW METHOD OF MANUFACTURING HEAVY 
ORDNANCE. 

Many etforts have been made from time to time to 
produce a gun of the larger calibers which could be 
** knocked down ” for convenience of transportation in 
the field and readily put together by the artillerymen 
wherever it was desired to use it. Some very success 
ful guns of this type have been constructed for moun 
tain service A common form is that in which the two 
halves have a screwed con 
ut 


nection the truunions ; 


but no attempt has hith 
erto been made to subdi 
vide the gun proper into 
more than two parts, and 
for this reason the build 
ing of ‘“‘ knock down” guns 
has been restricted to the 
medium ealibers The 
weight of the individual 


parts in large guns and the 
difficulty of waking a satis 


factorv screwed eonnection 


in them have apparently 
discouraged the inventor 
from any attempt in this 
airection 

We have been favored 
by a o rrespol den with 
the accompanying illus 


of 


construc 


trations of a system 
: knock down . 
tion which is intended to 
be applied to guns of any 


and 


ah ws A Vie 


size weight Fig. 1 


w ol nD 


the gu 


ready for firing, and Fig 
2 is a longitudinal sec 


is built sections, each of 


seen that il up in 
of rolled sheet-steel disks held between 


will be 


which consists 


terminal crosshead by steel tie-rods Longitudinal 
support is also afforded to the rear half of the gun 


Fig. 1—GUN CONSTRUCTED IN 


building of a much larger gun than it would be practi- 
cable to use on shipboard, the coast defender is placed 


at a great advantage over an attacking fleet. But, 
perhaps, the most valuable feature of this system of 
construction is the great size of gun which could be 
transported by an army to a country which was not 
supplied with railway communication. The system 


is the invention of Mr. Edwin J. Blood, of Chicago, 
and a gun is now under contract for construction for 








tion of the gun, from which it! English parties which it is expected will be tested by 


the Ordnance Department of our government at the 
proving grounds, Indian Head, Md. It is to be under 
stood that the sectional view, Fig. 2, drawn 
strictly to scale, and is merely intended to show the 


is not 


by a number of internal tapered tie-rods which are | general method of construction. 


of nats at the breech. 
make it 


drawn up by means 


he rder to 


rods are tapered in 


practical to knock that part of the gun 
down. After all the disks have been as- 
sembled and bolted up, they are bored 
centrally with a taper that fits the ex- 


f the rifled steel liner or 
; 


se 


ternal diameter 


barrel, whieh is made in the usual man 


ner tuat it and is 


lighter than the inner tulx 


except is tapered 


which is ased 


us a nucieus upon which to build up 
hea ¥y guns of the common type The 
initial tension in the steel disks is secured by clamping 
a hydraulic jack to the breech crosshead and forcing 
the inner barrel into its tapering chamber It is 
claimed that the enormous wedging effect due to the 
gradual taper of the tube, combined with the heavy 
pressure with which it is foreed in, enables the desired 
initial tension to be seeured in the body of the gun. | 
he loading sleeve slides within a tubular steel screw, 
which serves to press the breech block so firmly in its 
place as to make a gas seal between it and the end of 
the inner barrel, at the same time holding the latter| 


firmly in position while firing. The bolt in the breech 


enters a groove in tne breech-block and pre- 


crosshead 


vent undue motion either way One advantage of 


this construction is that the breech 





Fig. 2.-LONGITUDINAL SECTION THROUGH “ KNOCK-DOWN” 


The design is certainly novel, and if it does not de- 
velop transverse weakness, the gun may mark a step in 
advance in the art of heavy gun construction. It will 
be remembered, however, that the 110-ton guns of the 
English navy failed for want of transverse strength 
and showed a tendency to droop at the muzzle after a 
few rounds had been fired. This weakness was at- 
tributed to the fact that the rings of which the gun is 
built up did not possess sufficient length to impart 
stiffness to the chase of the gun. The defect was 
remedied by making the outer rings at the weak point | 
about three times as long as they were before. In 
view of these facts it will be interesting to see how far | 
the heavy tie-bolts of this new gun combined with the 








SECTIONS FOR READY TRANSPORTATION. 


[DECEMBER 25, 1897. 











firmly driven in center tube will give the necessary 
transverse strength. 





REPAIRING THE LEAK AT DRY DOCK 
BROOKLYN NAVY YARD. 

The large wooden dry dock at the Brooklyn navy 
yard, officially known as No. 3, is just now the seene of 
a costly and difficult engineering work of a kind which 
has rarely been undertaken before. It will be remem- 
bered that this structure 
is the latest and largest 
wooden dock constructed 
in this country. It was 
built to accommodate the 
large battleships and cruis- 
ers which have recently 
been added to the navy, 
and it was more than any- 
thing else the necessity of 
having dry dock accom- 
modation at the earliest 
possible moment which led 
to the dock being built of 
wood instead of the more 
lasting and reliable stone. 

A detailed description of 
the dock was given in our 
issue of February 20 of this 
year, about the time of its 
opening. The length over 
all is 670 feet, breadth 151 
feet, and the depth on sill 
29 feet. The site consisted 
largely of made ground, 
and in preparing the de- 
signs special care was taken 
to prevent the seepage of 
water by providing several complete lines of sheet piling 
—continuous walls of heavy, square piles, which are 
tongued and grooved, and driven in close contact— 
which completely encircle the dock. There is one of 
these around the edge of the floor and another 26 feet 
back from the coping of the dock. They connect at 
the entrance of the dock with wing walls, 
of sheet piling, which are driven at right 
angles to the axis of the dock at each of 
the two sills and at the outer edge of the 
apron. 

The new dock had not been many 
months in use before a serious leak de- 
veloped, the water showing itself at the 
joints of the altar steps, near the caisson 
gate. It was at first supposed that water 
was making its way in by way of an 
old bulkhead which intersected the 
site of the dock on the north side. By sending a 
diver down on the outside of the caisson gate, 
however, and distributing coloring matter near the 
bed of the entrance channel, it was proved that the 
water was working its way in at that point, as the dis- 
coloration shortly appeared on the inside of the dock. 
This was rendered yet more probable by the discovery 
of a large hole which had been washed out just in front 
of the apron at the point marked A in the accompany- 
ing diagram, Fig. 3. The broken appearance of the 
sheet. piling at the outer edge of the apron suggested 
that it had been accidentally torn up by the bucket of 
the dredge which had been used to cut out the channel 
from the river to the dock. 

In order to examine the break 
and make the needed repairs it 
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GUN. 





block may be taken out and earried 


away, thas rendering the gun use 
less ssould it be captured by the 


enemy, without rendering it unfit 


for 


that this syst 


nse if recaptured. It is claimed 
m of construetion in 
sures thorough inspection and high 
quality in the material throughout 
every part of the gun and therefore 
removes the risk of faults or flaws, 
which is always more or leas present 
which 


in the large forgings of the 


jacketed gun is built. It also largely 
the time which is 
of 


the 


reduces necessary 
large guns, 


of 


distribution of 


for the construction 
of 
the 


among 


both because stall size 
the 
the 


where at present 


parts and 


work several shops, 


it must be con- 
fined to a few. 

A further advantage 
inner barrel may be readily 
substituted, if 


it should beeome powder-barned or 


is that the 
reinov- 


ed aud another one 


if the rifling should be ent. so that 
the lite of the gan is thus prolonged 
indefinitely \ large eon can be 
constructed for less cost per pound 
than a small gun, wherens in the 
present system price incrensee in 


geometrical proportion to the size 


of tie gan Moreover. because this 


system of construction permits the 








1.-REMOVING MUD FROM APRON IN FRONT OF CAISSON GATE. 


was necessary to build a huge cof- 
ferdam across the entrance channel 
and pump out the water. The 
magnitude of the task may be 
judged from the fact that the chan- 
nel is 156 feet wide and the depth of 
the water is 34 feet, measured from 
mean high water mark. This gives 
a total hydrostatic pressure of 2,885 
tons, which had to be withstood by 
the cofferdam. The construction 
of the dam is clearly shown in the 
accompanying photographs, and in 
the sectional diagram, for which 
we are indebted to Naval Construe- 
tor Bowles, of the Brooklyn navy 
yard. The dam consists of a cen- 
tral wall of clay puddle contained 
within three lines of sheet piling, 
backed up by two embankments of 
graveily clay, the toe of the inner 
embankment being held by a fourth 
wall of sheet piling as shown. By 
reference to the large engraving, Fig. 
4, it will be seen that the cofferdam 
is curved, presenting a convex face 
toward the river, or, to speak more 
strictly, it is built with five plane 
faces, those on the river side cor- 
responding to the chords of a circle 
of 125 feet radius. This is done to 
secure an arch effect and cause the 









































DECEMBER 25, 1897.] Scientific American, 409 





tension. This was brought round 
in scows and unloaded by dredges 
at the dam. This mud has an 
swered admirably for the purpose 
and proved quite impervicus to wa 
ter. The saving in this direction 
has fairly well offset the costly de 
lays due to the failure of contract 
ors to supply the timber. 

The dock was emptied by the reg 
ular dock pumps, and, as the water 
fell, the cofferdam proved to be a 
remarkably tight job, practically no 
water coming through. Our illustra 
tions, Figs. 1 and 2, show the pumped 
out space between the dam and the 


pressure of the water to be trans- 
ferred to the walls of the channel, 
the latter acting as abutments. 
The lateral pressure thus set up is 
supposed to compress the lines of 
sheet piling and assist in keeping 
the joints watertight. Owing to 
the yielding nature of the sides of 

C the channel, however, and the dif- 
ficulty of driving the piles at the 
angles with a snug fit, it is a ques- 
tion whether a straight dam would 
not have been preferable. It would 
certainly have been cheaper, for it 
often took as long to fit and drive 
the angle piles as to drive the whole 
of one bent between them. 

Soon after the commencement of 
operations, Naval Constructor 
Bowles was placed in absolute 
charge of the work, with instruce- 
tions to push through the repairs 
with all possible speed. Contracts 
were at once let for the 600,000 feet 
of timber required; a temporary 
electric light plant was installed, 
and six pile drivers were put to 
work. Sticks of the size and quali- 
ty required for the piling are not 
kept in stock, and when the con- 


caisson gate. The gate is resting on 
the inner sill, and the line of the 
outer sill can be traced by the drop in 
the level of the mud. About twenty 
feet beyond this is the edge of the 
apron, where the sheet piling was 
torn up by the dredge, as already 
explained. The water is seen stand 
ing in the holes which have been 
washed out around ‘the vicinity of 
the leak. A day or two after our 
photographs were taken, the lower 
ing of the water showed that the 
whole line of piling had been more 





tracts were let the 600,000 B. M. was = - ii eines or less battered up and torn away 
rQ ets o i ' ri ; 7 » Se re by . 2 is litt e 
yet standing in the Georgia pine 2.-BOTTOM OF DOCK ENTRANCE BETWEEN COFFERDAM AND CAISSON, SHOWING by the dredg bu ket. It ; tl 
forests. This had to becut, dressed, LOCATION OF LEAK. to be wondered at that the dock 


hauled to a Southern port, and was leaking. 


brought up to New York. Delays due to the non-de-| to the wales and the guide piles. The structure was! To make the dock thoroughly seenre against fur 
livery of the timber were frequent, and it was only by | also braced at each end against the sides of the dock| ther trouble, two lines of sheet piling will be driven 
unflagging attention that the work has been brought | with heavy sticks of timber, 8S, 8 (Fig. 8), and %-inch| one in front of the damaged piling and another at th: 
to the present stage. iron chains were carried back from the top of the| outer sill, on which the caisson gate is shown in the ac 

The first operation was to drive eight lines of 14 by 14-| cofferdam to the mooring-posts on the dock, and |companying diagram. The new piies will be heavier 
inch guide piles, in pairs. Then the guide wales (hori-| drawn taut by means of turnbuckles. —12 by 12 inch, in place of 8 by 12—and they will be 35 
zontal lines of timbers to keep the sheet piles in line)} The cheapest bid that could be obtained for supply-| feet in length and drive: as deep as they will go in the 
were bolted in place. As three of these lines on each | ing the material for filling the cofferdam was $1.75 per| mud. The new piling will be driven up the slopes at 
set were under water, they had to be adjusted by | cubic yard, and 80 cents per yard was asked for digging | the sides of the entrance, and carried out to a junction 


divers. This was slow and laborious work. Where|up the clayey soil in the neighborhood of the dock. | with the outside wall of piling which surrounds th« 
the guide piles were out of line, blocking had to be in-| Finally a lump contract at 40 cents per yard was closed | entire dock. The present floor of the apron will be 
serted or notches cut in the guide wales and the piles| for supplying the 18,000 yards required by using the | ripped up, the three or four feet of concrete which un 
drawn up to the wales by U-shaped yokes and bolted. | mud excavated for the adjoining Wallabout dock ex-!derlies it taken out and fresh concrete filled in to as 
great adepth as can be con 





The sheet piling is 12 by 
14 inches and tongued and 
grooved. It is driven 16 
® feet into the mad, and in 
the four walls there are 
1,100 separate sticks 56 feet 


veniently excavated. The 
flooring will then be relaid 


in two courses with broken 









joints, with its onter edge 
je *t . > tetee ; —— FEBHNNS finished off in snug contact 
wea sad pass pun. Shek = eeaenaed with the new line of piling, 


in length. The sheet piling a 
was carried well into the er pak The fact that no water is 
banks of the channel, the ty By eens s Suen now entering the dock 


r 


r proves that the leak mwust 
Tall all have taken place at 


the damaged apron; awd it 


concrete coping of the doe ie aoe ae 
: ping k GRAVELEY. “CLAY... 
being blasted out for this LE Pe es 
purpose. The three walls sae 
. L¢n€ Of BoTTOom 
of piling were then braced Reap IE 


2 ‘ 
FTI 77 is safe tosay that when the 

. . CMA AGG . 
by a system of 14¢-inch tie 


VII ppp > renairs 
44. 4 res ) ir’ r 
C444 44S Ss p esent st al are com 


© 94 C04 ; 7 

bolts and 12 by 12-inch “cestigyuds pleted, Naval Constructor 
: , pT ddd . : 

braces, the latter being - Bowies will place a per 

notched onto the guide fectiy sound dock at the 


wales and well spiked both 8.—CROSS SECTION THROUGH COFFERDAM. service of the navy yard 














& 


4.—COFFERDAM ACROSS ENTRANCE CHANNEL-DRY DOCK No. 3, BROOKLYN NAVY YARD. 
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RECENTLY PATENTED iNVENTIONS. 
Kngineering. 


SreaM GENERATOR.—Heorv C. Chris 


topher, Meridian, Miss In this generator the 


products of combustion are cooducted from the furnace 


proper into the water apace, to mcre fully utilize the heat 


nd economize fuel. The combustion chamber w located 


» and entiteiy surrounded by water in a primary boiler, 


md the upper end of the combustion chamber is con- 


ctel by a flue and valved pipe with a second boiler, | 


vhoch th 2w2es and products of combustion are dis 
charged from a submerged outlet, the gaseous products 
of combuetion ing mingled with the steam in the 
machinery, 
ete The two boilers are « rhe : n even pres 
sure may be maintained , i stea ty be taken 


from either or both of the es Genre 


BoILER ATTACHMENT William IL. 


Miller, 
feed pape fa boil al recin 1 locomotive boiler. 
which allows a 


this invention provides at tt ment 


circniation of hot water thr gy he pipe when the feed 
pump or injecto the sin or boiler 
check valve and Ue ‘ ntermediat alve are each 
leaking of 


provided with a ema passage to permit th 


hot water around and past the valves when the feed or 


injector is not in operati terinediate 


valv wen way bh ject to con- 
r he fe pipe bei - ear without 
affecting the ordinary 

GAGK COCK George Johnso Allen 
port, Pa Ace y t reecured to 
s boiler has at ite seat, the vaive being 
aeatni by preas n of the 
vaive extending Uhr gh u rsil ami a stuffing box, 
while a can i stom is 4 cam sar 
fac ma cam attaches t I * not 
at to get ont roe sities “ ber 
breakable parte, and leak s ‘ 1, ae 
b sive ie Db r y s at ' es 
~ mi b aways er La] pening an 

Mallway Appliances. 


CAR VENTILATOR. —An 


lrew J. MeAr 


ur, (-aines . ra 


how eae t 
be « ste] mm eee ne ) lire ' t athor 

he hatehway, a y ix g y » th 

hatchway rt . having 
walle exter bx : i the 
ha:wwhway carrying 4 acreet over two set 

tions i« hinged t sewing e relatively to the other, 
there being means for removaliy sec ing the sections 
tw the frame and holding either one of them in open 
positior 


REFRIGERATOR Door.—The same in 


ventor has likewl »btair loor more 
particuiariy adapt vere, the 
door being «0 made that it ma n pened, and 
when cloeed wv form a pra Cally airtight t Detweet 
the door and tle casing Arrange n't en the door and 
jamb is a packing, preferab ft rr wr, the door 
having toner and outer walle t r chamber 
which may be packed with char 

Car Door.—Johbn M. Smith, Van Wert, 
Crhio lu freight car rat " to «lb this inven 
tiem provides 4 simp. ar con } i upplicable 
w any eliding door, end designed render the door 
storm proof id ‘ ' Al ng 
trom few against one « f the door fran und ia held 
capable of adjustment r urd fron or, & wing 
being pivoted! "o arty r t y } 
wig im : ‘ t 4 : "nl 
Coheed at tlhe Sette 2 wh nd sen r ices 
are ° nounter? that th | t pened 
when the sides of the wr ar . ~~ . tward 
by beavy oar rae when tl ar ie wheat 

Street TRAMWAY TRACK CLEANER 

Leonie Lew Hanover, CGern An inetroment 
adapted to run slong t rai decrape off accumulations 
therefrom has ber ! sai b his entor It lx at 
tached by meane of a powt be uncer side of the car 
floor, and has a re rac le ! | ece)} saterial 
from the track, th DLac he zy rearwardly and 
outwardly extending branch + | material at 
the wiles of the track. a leaner having a tongue 
which runes in the groove he ral 


“Wechanteal, 


GRINDING MACHINE. - George W. Kirs- 
wn, Weet Orang N j Por rinding epherical or 


curved surfaces and twiets of varnous kinds, this ma- 


chine is arrange to properly support and adjust the 


work, and to hoki the erinding wheel in the desired posi- 


the catting 


tion, aceording to the shape to be viven to 


eige. The machine has carriage adapted to travel 


backward and forward, and bokling a vdjustatle head 
with holder ryving & erin mounteal tw 
tum «6m the head, there being means for adjusting 
the holier lateraily in the rea! The operater is 
only required t adjust the work on the centers and 
adjust the grinding wheel vertically according to the | 


edge desired 


MatTTrress Turrting MACHINE. 


ward B. Dixon, Girantshborongh, N. C, 


pairs «f needies are forced up through the mattress while 
hell by «uitable clamps on a 

t* designed to enabie the needies to be raised and forced 
up through a mattress with greate: um than heretofore; 
reduce Ue weight amber and costof parts; provide 
interal guides or holders for the mattress while on the 
frume, and make such guides verticaliy adjastable te ac- | 
commeiate matireses of different Uucknesses, whte alao | 


providing o lemporary holder for the tafts 


PUMPING POWRER 
Piafiten, ind 
powerful machine by which the pumps of several eur- 


George W. Grimes, 


Tht: invention provides a simple and 


rounding wells may be simultaneously operated, all the 


parts of the machine being couveniently assembled, and | greater conventeuce, ; iace the casket on the table. 


gaseous 


Atchison, Kanees I prever reezing in the ' 


‘ing pipe extending horizontally the length of the cow | 


a large frame and supporting rods being dispensed with. 

; Eccentrics and a power wheel are mounted to rotate 
on a tapered post, the lower end of the post engaging a 
socket in a base on which is an adjustable bearing plate 
having an annalar channel, there being an upper bear- 
ing plate on which the hub of the power wheel resta. 





Agricultural, 


TREE PRoTECTOR.—Charles C. Coul- 
son, Riverside, Cal. Thies improvement embraces a ae- 
| ries of frames connected by tracks on which canopies are 

adapted to slide, foot blocks resting on the ground sup- 
porting the frames, and stakes engaging the foot blocks, 
whereby the frames may ve readily moved toa recambent 
or upright position, It is designed more especially for 
use in climates liable to a frost on still and clear nighta, 
as a protector also for large plants or vines, being quickly 
set up and taken down. 


CLtop CurrerR.—Peter R. Campbell, 
Brierfield, Mies. This is a cultivating apparatus sap- 
ported by runners, in which the clods are broken by 
knives or blades held to ran along the ground. A knife 
frame is employed carrying longitudinal blades, and 
there are plowshares which throw the earth inward as 
the machine passes along the ground. The cutters have 
saw blades adapted to travel through the hardest clods 
with a minimem expenditure of power. 


Roostine Devick FOR FowLs.—Fred | the foot being caught in the stirrap in the event of the 


D. Dimcck, National City, Cal. Fora poultry house or 
similar inclosure, this invention provides a device adapt- 
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FIRE EXTINGUISHING APPARATUS,— | Proper plan. Special contributors furnished formulas 
Joseph O, Banning, New York City To facilitate han- | 4nd they have been edited by a competent chemist. The 
dling and operating storage cylinders for fire extinguish. | Tesult is highly satisfactory. There are nearly fifteen 
ing solutions, this inventor has devised a pump which | hundred formulas, inclading the very latest flavors of 
will not siphon and whose handle may be locked when | beverages. The soda water business can be greatly ex- 
not in use, the pump having ball vaives of metal to se- | tended by careful attention to details and it gives a hand- 
cure more perfect continuity of ejecting power, while | °Me return to the pharmacist for his trouble, 
Sennen a ; opened vaanand a ee “|A HANDBOOK FOR CHEMISTS OF BEET 

P ee Sue@arR Hovuskgs anp SEED CULTURE 

CIGAR OR CIGARETTE HOLDER. — Farms. Containing selected methods 
George B. Schmidt, New York City. This device com- of analysis, sugar bouse control, re- 
prises a base portion provided with a pin, and from ference tables, ete. By Guilford L. 
which exteads a wire bent upon itself at its outer end to Spencer. First edition. First thou- 
form an open loop or socket adapted to receive the end sand. New York: John Wiley & 
of a cigar or cigarette. The cigar, cigarette, cigar holder Sons. London: Chapman & Hall. 
or pipe, carried by the device, may be brought to the 1897. Pp. 4%. Price $3. 
mouth and held in proper position for smoking, leaving | The beet sugar industry promises to be very importart 
both hands of the smoker free. The device may also be / in the United States, and the literature in English upon 
used for holding a pen, pencil, etc. the subject, which was deficient a few months ago, is now 

StrrRvuP.—William H. Wilson, Nocona, | >&is increased by several admirable works, of which the 
Texas. To so construct a stirrup as to prevent its strap present is not the least. The author is connected with 
"bar from hurting the instep of the user and wearing his the Department of Agriculture Washington, D. C., and is 
ears is the object of this invention, the strap bar well acquainted with the subject. We feel sure an ex- 





, F amination of this work would be of value, not only to 
being offeet with respect to the tread bar and rigidly 
| connected therewith, the strap bar being relatively in | "¢ “Uz4F chemist, bat to the general chemist as well. 
| advance of the tread bar and held from binding against) ManuaL OF ASSAYING GOLD, SILVER, 
the leg or instep when the boot is inserted to canse the LEAD, COPPER. By Walter Lee 
| heel to bear against the tread bar. There is no danger of Brown. Seventh edition. Chicago: 
E. H. Sargent & Company. 1:97. 
Pp. 583. Price $2.50. 


This is a valuable book and is strictly up to date, and 


| rider betny thrown. 
VEHICLE WHEEL.—Philip J. Parker, 





ed to remove the droppings of the fowls and deposit Brooklyn, N. Y. The tire of this wheel is formed of a 
them in a suitable receptacle outside the house. The | ,orieg of tubular sections with closed ends, there being 

| roosting poles are arranged jn a tier, and below them is a | an air tabe within the inner periphery of the rim from 
longitudinally adjustable endiess apron, the apron being | which posts lead into the tire, while valves in the sec- 
mounted on rollers and extending through an aperture in | tions of the tire are provided with tubes projecting into 
the inclosure. 


the outside roller, by which the material on the apron 


tnay be removed 


Fence —Bennett T. Hoshall, Sham- 
uurg, Md. This is a fence in which the rails, riders and 
stakes are bound together by wire locks, the rails of 
adjacent panels lapping at their ends against the post, 
ind the wire ties passing over each of the rails near their 
extremities, thence under another rail and having a 
portion passed around the post. The severa) locks may 
be clamped to the post by nails ur staples. 


Cow MILKING APPARATUS. — Modestus 
J. Cushman. Waterlvo, Iowa. In this apparatus both 
auctio4r 
animal's teats, the main parts of the apparatus compris- 
ing an air pamp, milk receptacles, a rigid milk condact- 


stall in front of the stanchions, and a series of attach 
ments or sete of teat cups connected by flexible branch 
tubes with the main conductor, there being means of 
applying traction to the branch tabes. An automatic 
vacuum apparatus and a water receptacle or holder are 
connected with the main milk conductor by branch 

bes, A novel vacuum regulator is provided, and also 
means of readily adjusting the degree of traction to be 


employed 


nd traction are simultaneously applied to the | 


A scraper blade is mounted adjacent to | ip. openings of the air tube. By this means a puncture 


may be quickly located, and each section of the tire 
| may be independently inflated or all or any of the sec- 
tions may be inflated together. The invention is de- 
| signed for bicycles, or for sulkies, road wagons and 
other vehicles. 


| Buckie.—Chrystie F. Nicholson, New 
York City. This invention relates principally to buckles 
for belta, and provides. a backle that is cheap to manu- 
facture while it is also light and strong. The backle 

| blank consists of a eingle piece of sheet metal, which 
comprises the loop portion, short integral tongue, rear 
transverse bar and tang, etc. 








| 
Designs. 

PLAYING CARD.—Michaei F. Carey, Al- 
bany, N. Y. The leauing featare of this design consists 
in diagonal lines extending over the face of the card and 
dividing it into fields of an approximately triangular 
shape. 


| GUARD FoR Kgys.—Thomas M. Hil-| 
' 


liard, New York City. This design relates to a sheath or 
guard for a bunch of keys to prevent keys worn on the 
person from marring furniture, etc., the sheath being 
approximately bell-shape, and its upper end being adapt- 


|ed for connection with a belt to be worn around the 


Miscellaneous, 


RECEIVER FOR GASES OR LIQUIDS. — 
Rudolf Kelting, Eschweiler 2, Prussia, Germany In | 
rder that large receivers may be made of sheet metal, 
this inventor provides the receivers around their base 
with an exterior shell forming a space adapted to receive 
» filling, euch as water, which will partly counterbal 
ance the outward pressure of the contents of the re 
ceiver. Such receivers, when used as water tanks, etc., 
when made of extra large size or hight, have had to be 
made of or strengthened with concrete or brickwork, a 

cessity which the improved construction provided for 


the patent is designed to obviate 
I 


PROCESS OF MAKING NITRITEs.—Au 
gust Knop, Rheinan, Germany. For the manufacture of 
vikali nitrites, thie inventor subjects to the action of 
heat a mixtare of a nitrate of the same alkali, the 
caustic alkali of the same element, and carbon, accord- 
ing to a specially devised process designed to afford 
great economical advantages, the process rendering 
possible the ase of carbon in its cheapest form by adding 
a certain quantity cf canstic alkali to the molten nitrate. 
It is claimed that it ie possible to produce in the same 
time nearly twice as much nitrite as can be made by the 
lead process, with a corresponding economy of fuel and 
wages, the amount of coke consumed being insignifi- 
cant 


IRONING TABLE.—Williaw R. and Ed- 
ward N. Marray, Parramatta, New South Wales. This 
is a table adapted for use as an ordinary kitchen table, 
and readily convertible Into an troning board. It has 
four legs rigidly joined at the top and bottom by rails, 
the lower rails supporting a leaf and the upper ones 


| carrying a ledge forming part of the top of the table. 


Ed- | Vides simple means for automatically supplying a com- 
Thies invention | pound to the water t prevent lime, etc.. from adhering 
covers an improvement in machines in which a series of | to the interior surfaces. On a length of pipe designed 


suitable bed or frame. It! the compound is placed, the cover of the vessel being 


The removable top of an ordinary kitchen table is sup- 
ported by cleats, and a leaf adapted to be used as an 
ironing board may be readily placed in position, either 
leaf when pot in use being held out of the way. 


CLEANING WATER HEATERS. —George 
| J. Dehn, Iron Mountain, Mich. To prevent the aceamn- 
lation of lime or similar matter in boilers, water back or 
front ranges and connecting pipes, this invention pro- 


| for connection with the feed pipe ie a vessel in which 


removed for that purpose and afterward secured in posi- 
tion, when, on opening valves arranged for the purpose, 
the compound is fed in throagh the feed pipe. 


HEARSE. — James Burns, Cincinnati, 

©. This hearse is provided with a table for carrying a 
} casket, and that slides forward and backward, admitting 
of very readily piacing the casket in the hearse or remov- 
ing it therefrom. By the adjustment of brackets the 
table may be held m any desired position, or it may be 
taken out entirely for cleaning purposes. The table 
may also be lowered #0 that the pall bearers may with 





person 


PLtow Srock.—John W. Barnard, 
Shannon, N.C. This stock has an upright section ter- 
minating at ite upper end in a fork, and a lower horizon- 
tal eection representing a landside, with a shoe at its 
outer free end, there being in the side surface of the 
horizontal section a loagitudinal depression. 


Tor Curp.--David Basch, New York 
City. This design relates to toe clips for bicycle pedals, 
and comprises rear lips continuous with the base, the 
base, toe guard and side guards being otherwise of the 
usual shape, while a pendent member extends downward 

| from the rear end of the base. 


Be_t.—William H. Carr and John G. 
Wolf, New York City. This design relates to inside 
belts to be worn between the waistband of the skirt and 
the corset cover or corset, and the central back portion 
of the belt is slightly projected ontward and has an 
angular slot adapted to receive and engage with a 
button. 


TACKLE Biock —Thomas R. Ferrall, 
Somerville, Mass. The leading feature of this design 
consista in the cheek pieces of the block, which are 
| elliptical in contour and have ends extending substan- 

tially to a point, the cheek pieces having circular orna- 
mentation. 

| LeMON SQUEEZER.—George R. Blake, 
| Winchester, Va. This design is for a squeezer adapted 
to rest upon a glass, the base portion having centrally 
grouped seg 1 openings, and there being an up- 
wardly extending central cone in which are vertical 
corrugations. 

CovEeERED Disu.—Robert L. Johnson, 
Hanley, England. This is a shallow outwardly flaring 
| dish, the shape of the cover conforming to the upper 
| portion of the body, with curved horizontal handles at 





those who are thinking of going to the gold flelds of the 
Klondike or elsewhere should not fail to possess a copy 
of this work. It is impossible in the limits of an ordinary 
notice to describe the methods which are adopted, but 
it is safe to say that no more valuable work exists upon 
the subject. The book is pocket size and is handsomeiy 
prin‘ed. 

SLEEP: Its Physiology, Pathology, Hy- 
giene, and Psychology. By Marie de 
Manacéine (St. Petersburg). Lilus- 
trated. Lendon: Walter Scott, 
Limited. New York: Charles Scrib- 
ner’s Sonos. 1897. Pp. 341. Price 
$1.25. 

This is a most interesting work, treating of the physi- 
| ology, pathology, hygiene and psychology of sleep. It is 

published in Russian and in English. It is curious to see 
| what an interesting book can be made upon the subject 
| of sleep. One-third of our lives is passed in sleep, and it 
| js fitting that we should know something at least of the 

hygiene of sleep. if not of its psychology. The biblio- 

graphies which are scattered through the work are very 
| fall and will prove of great value. 


| FESTSCHRIFT ZUR 38. Hanptversamm- 
lung des Vereins Deutscher Inge- 
nieure, Cassel. 1897. Pp. 176. 


This book deals with the various points of interest in 
| the town of Cassel and the neighborhood and gives an 

account of the notable buildings and industrial estab- 
| lishments. 


| GOLD AND SILVER CURRENCY. In the 
light of experience, historical, eco- 
nomical and practical. A series of 
papers written for the Travelers’ Re- 
eord. Hartford, Conn.: The Case, 
Lockwood & Brainard Company. 
1896. Pp. 70. 

This is a series of papers written for the Travelers’ Re- 
|cord by Mr, James T. Batterson, president of the Tra- 
| velers’ Insurance Company of Hartford, Conn., whose 

large experience in matters of finance specially fits him 

for the task of writing on gold and silver as currency. 


| 

IowA GEOLOGICAL Survey. Vol. VII. 
Annual report, 1896, with accompany- 
ing papers. Samuel Calvin, State 
Geologist; A. G. Leonard, Assistant 
State Geologist. Des Moines. 1897. 
Pp. 555. 4to. 


LITTLE MASTERPIECES: Por, IRVING, 
HAWTHORNE. Edited by Bliss Perry. 
New York: Doubleday & McClure 
Company. Cloth, 30 cents; full 
leather, 60 ceuts. 


This series, each volume of which includes a discrimi- 
nating selection of the characteristic short pieces of 
well known authors, is most daintily got up, the au- 
thorized text being used in all cases, with a short in- 
troduction by the editor. The volumes are smal) enough 
to be conveniently carried about in one's pocket, to con- 
tribute to the enjoyment of a leisure hour wherever one 
may happen to be—an enjoyment which is enhanced by 
the fact that their printing and style are in such excel- 
lent taste. Each volume contains a beautifal picture of 
the author from whose works the selections are made. 


Easy Lessons IN MECHANICAL DRAw- 
ING AND MACHINE Design. By J. 
G. A. Meyer. Quarto, in &4 parts, 
Price 50 cents each. 











“ a we , = The eighth number of this valuable work and reference 
Nore.—Copies of any of the above patents will be | for the dranghting room, as well as a self instructing 
furnished by Munn & Co. for 10 cents each. Please guide to the student and amateur, has just t i 1 


send name of the patentee, title of invention, and date 
of this paper. PoPpuLtaR ScrentrFiIc Lecrurks. By 
Ernst Mach. Translated by Thomas 
J. McCormack. Second edition. Re- 
vised and enlarged. Chicago: The 
THE STANDARD MANUAL OF SODA AND Open Court Publishing Cotmw->any. 
OTHER BEVERAGES. A treatise es- London: Kegan Paul, Trench. Trueb- 
pecially adapted to the requirements ner & Company. 1897. Pp. 382. 
- Srogeeee one na, By Price $1. 

mi iss, .G. ver fifteen j ‘ 
hundred formulas. Chicago: G. P.|sorot purus Helenow mote ees 
Engelhard & Company. 1897. Pp. Ghoare of inductive culense in the \ 

242. 8vo. Price $4. The subjects of his lectures are a. | a: 7 rms ¢ 
What has long been needed is a thoroughly practical | Liquids; The Fibers of Corti; On | 100} 
book of formulas for soda and other beverages. There | The Velocity of Light; Why Bw ™ : 
have been a few books published on this subject, but in | Symmetry; On the Fundame: . 
the main they are impracticable, largely because their | trostatics; On the Principle ( | 
compilers were neither chemists nor practical manufac- | Energy; On the Economical 
turers of soda water, The present work is prepared on a| quiry; On Transformation am 
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Thought; On the Principle of Comparison in Physics ; 
On the Part Played by Accident in Invention and Dis- 
covery; On Sensations of Orientation; On Instruction 
in the Classics and the Mathematico-Physical Sciences. 
Appendixes. I. A Contribution to the History of Acous 
tics. Il. Remarks on the Theory of Spatial Vision. 


PHOTOGRAMS FoR 1897. London: Daw- 
barn & Ward, Limited. 1897. Pp. 114. 
8vo. Price 80 cents in cloth; 40 cents 
in paper. 

This is a pictorial and literary record of the best pho- 
tographic work of the year, compiled by the editors of 
the staff of The Photogram, assisted by Gleeson 
White. This publication is supposed to represent the pic- 
torial side of photography in various parts of the world. 
In this respect, since it began and the subsequent years 


| 


Scientific American, 


Wusiness and Wersonal. 

The charge for insertion wnder this head is One Dollar a 
line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear im the follow- 
eng eae? See. 











Marine Iron Works. Chicago. Catalogue free. 
“U. 8.” Metal Polish. Indianapolis. Samples free. 

Gasoline Brazing Forge, Turner Brass W orks, Chicago 
Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 


Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Falls,0. 





Wrench patent No. 585,049 for sale. See page 4. Ad- 
dress ©. H. Avery, 9 Linden 8t., Binghamton, N. Y. 


Improved Bicycle Machinery of every description. 


have proved it to be uniformly successful, especially from | The Garvin Machine Co., Spring and Varick Sts., N. Y. 


an artistic point of view. This excellence is fully main- 
tained in the present volume for 1898. We note several 
of the landscapes and views on the river during foggy 
days, in which the English amateurs excel. Possibly 
the most striking photograph 





drawing the charge from the retort in the gas works. | 
This would make an ideal subject for a realistic painter. 


In addition to examples of artistic photographs are to | tricity is “ 


Concrete Houses — cheaper than brick, superior to 
stone. “ Ransome,” 757 ?" aadnock Block, Chicago. 


The celebrated “ Hornsby-Akroyd” Patent Safety Oti 


in the whole work is | Engine is built by the De La Vergne Refrigerating Ma- 


chine Company. Foot of East 138th Street, New York. 


The best book for electrimans and beginners in elec- 
Experimental Science,” by Geo. M. Hopkins. 


be found others showing the progress in Roentgen pho- | By mail, #. Munn & Co., pudlishers, 361 Broadway, N. Y. 


tography ani the kinetograph, among the latter being a 
page or more of minute pictures representing the crowd 
of photographers leaving the convention hall at Yar 
mouth last summer. These are so distinct that noted 
personages may be readily picked out. It is a book whose 
annual appearance is always appreciated and is one of 
the best printed annuals that comes from London. 


SIXTEENTH ANNUAL REPORT OF THE 
UNITED STATES GEOLOGICAL SuR- 
VEY TO THE SECRETARY OF THE IN 


TERIOR. 1894-95. Charles D. Wal- 
eott, Director. Washington. 
4to. Pp. 910. 


The present volume contains the Director's Report and 
papers of a theoretic nature. 
work which has been accomplished by this important 
bureau of the government. After examining this spien- 





It details the remarkable | 


} 


did volume, it is easy to see why the publications of the | 
United States government are so much thought of | Buyers wishing to purchase any article not advertised 


abroad. Many of the articles in the report are of course 


only interesting to specialists, but anyone who is inter- | 


ested in science can easily spend an hour in examining | 
it. The engravings adequately illustrate the work. 
There are 117 plates and 169 engravings in the text, | 
besides valuable geological maps. 


2? Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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ULINTS 


1896. | Names and Address must accompany all jetters 
paid thereto. 


or no attention will be This is for ow 
information and not for publication. 

References to former articles or answers should 
give date of paper and or number of question. 

Enquiries not answered in reasonable time should 
oe repeated ; correspondents will bear in mind that 
some answers require not a little research, and. 
though we endeavor to reply to all either by letter 
or in this department. each must take his turn 


in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 
Special Written Information on matters of 
persona? rather than general interest cannot be 
expected without remuneration. 
Scientific American Supplements referreo 
to may be had at the office. Price 10 cents each. 


| Books referred to promptly supplied on receipt of 


THE ARCHITECTS’ DiIRKCTORY FOR 1897- | 


98. 
tects in the United States and Cana- 
da. Together with a Classified Index 
of Promineut Dealers and Manufac- 
turers of Building Material and Ap- 
pliances. New York: W. T. Com- 
stock. 1897. Fourth annual edition. 
Pp. 112. Price $1. 

This excellent little book contains a classified list of 
the architects of the United States and Canada, and as it 
is issued by the publishers of Architecture and Building, 
it certainly should be trustworthy. 


THe Dwewtiineg House. By George 
Vivian Poore, M.D., F.R.C.P. Lon- 
don: Longmans, Green & Company. 
Pp. 178. $1.: 25. 


The proper sanitation of dwelling houses is a leading 
subject in this handbook, a great portion of whose con- 
tents has been previously publiehed in papers delivered 
before the Royal Institution, the British Medical Associ- 
ation, etc. Ite illustrations and comments relate al- 
most exclusively to the ideas and practice of English 
builders. 


APPLIED Mé&cuanics.. A Student's 
Treatise in Mechanical and Electrical 


Engineering. By John Perry, M.E., 

DSe., F.R.S. ‘London: Cassell & 

oa Limited. Pp. 678. Price 
. 50. 


For students who have time to work éxperimental, nu- | 


merical and graphical exercises, and who would like to 
review an entire course of instruction im applied mechan- 


Containing a List of the Arcbi- | 


| ink? 


A | . sent for examination should be distinctly 
marked or labelec 
(7278) X. etn : Will you please give me 

through your column of Notes and Queries a receipt for 

making a hectograph composition and aiso a hectographic 

I would like something better than the plain glue 








| and glycerine composition, and also for an ink that would 


not rub and smear. A. Formulas for pads, also inks, are 


| given in SuPPLEMENT, Nos. 1071, 1002, 1110 and 1119; 





} 


| 


ics, this volume presents the ready means, as it embraces | 


a two years’ course of such lectures at the Finsbury 
(London) Technical College. All mechanical and elec- 
trical engineering students in their first year have two | 
lectures a week, and the substance of these lectures is 
here printed in large type, while the mechanical engi- 
neers had three Jectures a week in their second year, and 


these are printed in small type, the whole forming a vol- | yice, 


ume containing a great amount of technical instruction, 
chemical and building students also attending in the 
mechanical department. 
usefal tables. 


A NEw ILLUMINATED 
THE Hoxy Brave, brought out by the American Bible 
Union, 230-238 South Eighth Street, Philadelphia (copy- 
righted by Frank E. Wright). presents a wealth of illus- 
tration such as, we believe, hax never before been at- 
tempted in a volume designed for general circulation, 
and offered at popular prices. The text conforms to that 
of the Oxford Bible, of the University Presa, Oxford, 
with full marginal references and a Concordance. The 
work is embellished with 890 pictures, designed not only 
to give the Bible stndent al! possible assistance to the 
proper understanding of the Sacred Word, but to be 
faithfully and artistically illustrative of the text, as it 
has been interpreted at various times in the long period 
during which the Bible has been looked upon as the first 
of ali books. The pictures also cove? oriental scenes of 
many types and all ages of the world, including repre- 
sentations of recently discovered ancient monuments, 
with their almost undecipherable hieroglyphics, and frag- 
ments of papyri manuscripts which are now the objects 


Of stey * vost learned scholars. The typography 
ap! execution leave nothing to be desired, 
the arge, clear and delightful to the eye, 
wh several types of binding in which the 
work . he public, from the silk cloth to the 
fall turk the same high character, as befite an 
edition | x 


| 


| side le 


The Appendix contains many | 





| since there is but one coil, 


| there be a firm support for the revolving parts. 


price 10 cents each by mail. 


(7279) W. R. asks (1) bow a drum arm- 
ature can be wound so that it can be connected toa two 
segment commutator. A. Connect the coils on one side 
in series end to end ; also on the other side, and join the 
ends to the two part commutator; but there is no ad- 
vantage in doing it. 2. Whatis the claim made for the 
drum armature over the shuttle? A. Witha drum arm- 
ature as many impulses of current flow into the line for 
each revolution as there are coils, and the current is ren- 
dered even and uniform, With a shutule armature there 
is a decided fluctuation of current at the same speed, 
This is not a claim, but a fact. 
3. What is the size and sustaining power of the smallest 
electromagnet ever made? A. We have not at hand the 
accounts of small magnets. You can find accounts of 
very small electromagnets which sustained very large 
weights in 








added 2 ounces of sulphate of zinc. I short circuited 
them, but the bive line will not come up any higher than 
the middle of the copper. What is the matter, and how 
can I remedy it? The way they are now, the three of 
them wil) not work one sounder. A, Fill the copper sul- 
phate crystals in till the copper is covered. Then fill the 
jar with water till the zinc is covered, Short circuit for 
a few hours til) the solution is clear like water to a point 
below the zinc. Your trouble is that you have not used 
blue vitriol enough. It is not necessary to use any sul- 
phate of zinc in starting the gravity battery. It will form 
quite soon enough and will then have to be got rid of. 


(7283) A. M. asks what the different 
compositions in the carbon for the brushes and arc hghts | 
are cemented together with. Would silicate answer the | 
purpose ’ A. We are not able to give formulas as used 
by the different manufacturers of carbons; but the 
ground carbon powder is usually mixed with a sirup of 
sagar and gum and shaped by pressure. They are then | 
baked in an oven to carbonize the adhesive substances. 
The details of the process are considered trade secrets. | 
The Carre carbons are said to contain of powdered coke | 
15 parts, calcined lampblack 5 parts, special sirup 7 to 8 
parts, mixed with water, moulded and dried in a cruci- 
ble. 





wish to light a small Foucault are lamp carrying 44 inch 
carbons. 1. What resistance should I introduce in series | 
with the same, dynamo running shunt, to get the most 


current taken by an arc lamp vary with the length of 


the arc, when properly lighted. Measurements with 4 
inch carbons gave these results: 


Amperes. Volts. | 
o b's) 
85 40 
65 50 


Assuming your smallest drop then in the arc to be 35 | 
volts, you will need to provide for 25 volts and 9 am. | 
peres in the resistance box. Apply Ohm's law to this: 

E E & 
ot or —_s. ohms. The lamp has the 
other 4 ohms which are needed to pass 9 amperes. 


35 
R=—=4 ohms nearly. The resistance box should allow 


of veyins Ge resistance from the smallest to the larg- 
est current ‘required in your work. 2. Carbons seem to 
tend to buyn to a slim pencil poirt. Why? A. Your 
lamp gets too much current. 3. In my 90° arc lamp, 
taking current of 40 volts and 12 amperes with cone car- 
bons, a horn grows out on negative carbon and tends | 
to short-circuit the arc, Why is this? How can it be 
avoided ’ A. By giving the lamp more resistance in box, 
and so less current. 


(7285) M. L. F. asks for the best receipt | 
for a powder or dry mixture fire extinguisher—some. _ 
thing to throw into the fire that will put it out, and that | 
will keep a long time without losing ite strength. A. | 
Vienna Fire Extinguishing Agent : A solution of 5 parte | 
ferrous sulphate (copperas), 20 parts ammonium sulphate, | 
125 parts water. Johnstone's: Make a mixture of equal 
parts of pyrolusite (manganese dioxide), potassium chlo- | 
rate, potassium nitrate. Moisten with water glass and 
prese into a block. Place the block in a pasteboard box. | 
Several boxes, connected by fuses, are suspended from | 
the ceiling of a room. 

| 
| 


(7286) W. J. A. says: A few evenings 
ago, a friend of mine took out of his pocket a box con- 
taining long white “ pills,” tapered at each end. Laying | 
one of these on the edge of a table, he applied a match | 
and lit the end of it. Burning slowly, the “ pill" trans- 
formed itself into gray material about 5 inches long. 
This gray matter seemed to writhe like the body of a 
snake while forming. After the * pill” stopped burning, 
their formation would fall in pieces if touched. Can you 
give me a receipt for making them? A. Pharaoh's 


| 
| 
| 





“Lectures on Electricity,” by Prof. George | 


Forbes, price $1.50 at this office. 4. In the SuprLEMENTs 
| describing the simplified Holtz machine, can the curved 


rod, G, forming the bearing for the sieeve, C, be placed in 
front of the revolving disk, or must it form the bearing | 
for the sleeve ? A. Make either arrangement, only let 
5. Does 
it make any difference if the revolving plate is back inv- 
stead of in front of the stationary? A. The side on which 
| the discharge balls are is the front. It is much more 
convenient that the revolving plate should be on this 
There is aleo much less leskage. 6. Can a sal am- 
moniac battery be made with copper and zinc for the ele- 
ments ?* A. Yes; buta very poor one, too poor for ser- 
It gives leas than one volt. 

(7280) W. J. W. asks: Please inform me 
through your valuable paper bow to resilver a looking 
glass? A. Valuable articles on this subject are contained 
in our ScreENTIFIC AMERICAN SUPPLEMENT, Nos. 105, 


EDITION OF | 121, 295 and 1006 : price 10 cents each by mail, 


(7281) F. H. M. writes: 1 wish to en- 
large dynamo of which you give plans in Screnriric 
AMERICAN SuprLemeEnt, No. 600, to twice the dimen- 
sions given in paper. Would you kindly answer the fol- 
lowing questions through the columns of your vained 
paper the Screntiric American? 1. Should I use 48 di- 
visions on commutators, or 24° A. The number of coils 
on the armature should not be changed. Wind 24 coils 
as before. 2. If 48 divisions are used on commutator 
cylinder, would it be necessary to use same number of di- 
visions on armature core? A. Yes. 3. By doubling di- 
mensions of dynamo gives it four times its capacity; 
using 14 wire on armature, 12 wire on field, would 4t run 
32 '6 candle power lamps more or less? A. Yes. 4. Could 
not the top of field, be cast in one piece instead of two, 
and bolts ran down through field waists connecting all 
the field firm? If so, what size Lolta, diameter? A. The 
principl of construction is to have as few joints in the 
castings as poasible, as every joint causes some leakage. 
The top may be in one piece, and bolted as you suggest; 
34 inch bolts may be used. 

(7282) F. S G writes: I have three 
Crowfoot gravity batteries on a short telegraph line; to 
charge them I put in 8 ounces of blue vitriol in each and 
filled them up with water, then to start the action I 








serpents are made as follows : One grain of dry mercury | 
sulphocyanide is mixed with some gum tragacanth which | 
has previously been soaked in hot water. When the gum | 
is completely softened, it is transferred to a mortar and 
| the mercury sulphocyanide (in fine powder) is mixed with 
it by aid of a little water, 80 as to tarn out a somewhat | 


dry pill mass. This is then formed and cut into pellets | Condiment box, 


Corn sheller, C. A. White 
of the desired size, which are dried on glass. These are | Corner block machine, KE. Beiden 
very poisonous, and must be handled with care. Do not | Corset, L: M. Bond 
| Corset, C. . Dodge... 
inhale the fumes. | Corset tise ner, A. A. Adams 


(7287) G. 8. M. asks: Can aluminum be | Cotton stal 
used ia castings for a gasoline engine of 1 borse power? | Gou pling. 


If not, why ? Could I save any weight by using brass or | 
gun metal instead of iron? A. Pure aluminum can be 
used in many of the parts of a 1 horse power gasoline en- 
gine. 
parts of aluminum, 9 parts of silver, 1 part of copper 


suitable for cylinder, piston and valves. The specific 
gravity of this alloy is but very little more than pure | 
aluminum. The cylinder could be covered with a thin | 


sheet metal water jacket, and thus make a very light and | | ead fastener, A. 


beautiful engine. This alloy makes close grained cast- 
ings and can be easily soldered. 


(7288) W. M. Z. asks: 1. How fast will 
air travel through a pipe leading into a vacuum? A. 
The theoretical velocity with which air will flow into a 
vacuum if wholly unobstructed, is 1,347 feet per second. 
The coefficient for an orifice is 0°707, which limits the 
quantity value to 952 feet per second. The friction of the 
air in the pipe still further retards the flow according to 
its length. 2. How much in bulk will air comprese under 
different pressures ? A. There is no known limit to the 
compression of air at ordinary temperatures; 15,000 
pounds per square inch has been attained without lique- 


INDEX OF 


Adding machine, G. L. 
Advertising apparatus, J. H Hollen. 
Air controlling device, 
Alarm. 


Album, 


Annealing iron castings, ik King decteet 
Annealing pot, M. J. 
Armature cores, wen block 


Axle, 
| Badge, 8. Thomas 
| Bale tie, T. 
| Barrel boa. A.N. 
Barrel machine, L. 
Basin trap fixture, 
Basket holder, berry, 
Battery. 
Bean picking mae am ¥K. — &F. 
Bearing, roller, 

Bed, invalid’s, 8. ¥! 


Bicycle cranks and sprocket wheels with shafts, 


Bicyele driving gear, J. 
Bicycie driving mechanism, A. Pappardakes..... 


satisfactory results, i. e., quiet arc ? A. The voltage and | oe 


Bicycle luggage carrier, H. 

Bicycle pedal attachment, J. W 

| Bicycle propelling mechanism, H. Schafer 
H. 


| Coin box, i Fr. Wyman 


Cultivator, double, J. K. y oasenh 
I? lightness is the principal object: An alloy of 90 | Curtain rod bracket, B. H. Oram...... 
Cuspidor, sanitary, W. C&T. J. Ke 
Cycle safety bolt, A. Gobron.. 

all by weight—makes a very hard but workable metal, | Cycle, three wheeled, T. 


Draw one 4g t Deming.. as dhietinn odes “a 
Drying frame, P. O’Thayne..................... 


Electric motor, B. D. Priest 
Electric motor eg device, F. 
Electric regulator, 
Electrical aan Ly conductor, d. ‘wii is 5, 44k 


411 





INVENTIONS 


For which Letters Patent of the 
United States were Granted 


DECEMBER 14, 1807, 


AND BACH BEARING THAT DATE. 


[See note at end of list about cupies of these patents. } 


Ault. 


A. Roesch 
See Bicycle alarm 
Alarm device, electric, F. 
W. Bruns. 


Louts. 
Animal trap, 8. W. Back 


earn... ieCon omer 
for, A. F. Batch 

elder.. ‘ eee CLs 

vehicle, A. G. G. Dupuis. 

Edmonston . 

Clar 

M. treif.. 

wash, C. H. Moore. 

N. R. Miller 


See Second: ary battery. 





. SR5 577 
505,642 
A. Cherry 545, Avs 

Mille A os 5 
Atthincon. 





4 | Bell, pneumatic ‘door, J. Hunt. 0s, 630 

(7284) J. C. P. writes: [have a dynamo | pene gee Doge Spe. oe 
cle ala . a ND oe 

giving a current at terminals of 60 volts, 16 amperes. I | Bicycle crank; J. EK. Kdwards.. 595,535 


means for connecting, F.C. Avery. 


is WINE nhc de canssnesnere 


se driving mechanism, W. D. Smith. 
le frame, A. H. Pettit.... 
yele lock and support, Ls , 
J. ™M Beker. 
Hanson 









50D, Bev 
59), 460 
| Bieyele saddle, J. saree 586, peed 
Bicycle saddle, J. A. Laruplugh.... 1h 
Bicycie seat, C. M. a bmond 
| Bic yele valve, M. Morris. 
Blind raised or pK. a py means of electric ity 
and solar rays, K. Roth 
| Boiler. See Range boiler. 
Boiler furnace, A. Rahner.. 
Boller furnace, steam, C. T. 
Boller furnace, steam, Young & Lewis 


Steam boiler. 


RK gers 





Boiler water indicator and alarm, steam, L. 
Steigert 

Bolt. See Cye le safety boit. 

Bolt, W. Murphy. ie 

Boot and shoe shining machine, W. Rinker 


Boring machine for dowel doors, E 
Bottle, Db. R. Saunders 6ahes 
Bottle, non-refillable, C. A. Dunbar 
Bottle, non-refillable, J. R. Latham 
Bottle, non-refillable, W. T.. Strasser 
Bottle, nursing, J.C. Roach 
Boutonniere, badge, ete., C. Rosin 
Box. See Coin box. Condiment box. 
Paper box. 
Bracket. See Curtain rod bracket 


BK. Hayes.. 





Mall box. 


Shade bracket. 


Brake. See Horse power machine brake. Raii- 
way brake. Wagon brake. 

Brake shoe, A. L. Streeter. 

Bread knife, G. H. Blanchard 

Burial casket, O. D. Byers 

| Burial casket, W. 8. Jones 

Burner. See Gas burner 

Button, EB. Candel 

Cable grip, J. 8. Peden 

Calculating machine, J. Byrne 
| Calculating machine, A. Schabadt.. 
Camera, kinetographic, P. Gautier 
Camera, magazine, J. L. Atwater 
|; Camera, magazine, P. Berggren 
Camera, photographic, J. L. Atwater. 
Camera, W. F. Cook 


ess tographie, 

Cannon, Blood 

Cap, miner's, J. Beck. 

Car, center plate, J. Timms. 

| Car coupling, De Lisie & Main 

| Car coupling, T. H. Simpson 

Car fender, Farlow & Strayer . . 

Car fender or guard, team, O. A. Satheriand.. 

Car fender or guard, tramway, J. F. 2 

Car seat, H. 8. Hale. 

Car seat, R. Rochester 

Carbureter, N. Z. Seitz.... 

Carriage, folding, Hall & Anderson 

Carrier. See Bicycle luggage carrier. 
rier. 

Cartridge feed belt, Benet & Mercie 

Casing head packer, J. ©. Martin 

Caster, W. H. Coldwell. 

| Chain, endless screw, J. Wolander 

Chair. See Folding chair. 

Chair attac penent, " B. Archer 

Checkrein hook, Anderson 

( 

Cc 

( 

Cc 

i« 

( 

{ 





Hay car 


‘heekrein hook, 5 Ki. Gump 
hopper. See Cotton chopper. 
popping machine, J.C. Hall 
huck, L. Bartlett. 

‘hurn, A. Hazelton 

“hute, stock, Mohler & Foltz 

igarette machine, G. H. & F. 
Clay, ete., machine for working, G. E. 
Clevis, cross, J. L. Thomas 
Coat and umbrella suspending rack, J 

bers. 9s ° 

Coat su yport, J. D. Watts.. 
Coffin, By . Snader 


D. Hayden 
» Taylor 


H. Cham 


506,401, & 





Comb gage attachment for scissors or shears, S 
Goldner. . 

Combination wrench, W. Devaun 

| Compass, draughting, F. Coykendal! 

Jenatschke & Fischer. 


Cotton chopper, J . lauee rdale 

t puller, J. Hall 
Cotton stalk puller, 4 F. Harwood... 
See Car coupling. Pilot coupling. 
Pump ee. 





*ipe or tube coupling. 


| Cover, kettle, H. H. Foreman..... . de 
Crayon holder, F. M. Rugeéley.. SHS 408 
Crutch, folding, E. O. Kubnke. 506,687 


Deaton... 


“rrigar , 





aan, ‘co 


K. Montgomery y A &s 


| Cyelometer, W. ©. Homan vate ites .. 5 
| De ntal apparatus, . Grundy. exe» O06, 4 
| Dental cuspidor, > 8. RRS ” 506 B32, 505, 
Digger. See Post hole a. Potato digger. 
Display rack and Cay, folding, J. 8. Baird 995,516 
Wesling.. pet a . 65S 
or han per, ge is Sheridan. .. 6,0 
Dor hol . Adams......... . RAB 





A0t5 Hit 


pomesng soperates. J.G. Delaney... ...... 4k), B28 
Dye, anthrarufin. R. E. Schmidt... ... eves GO6.349 
Dye from c pa blue, R. KE. Schmidt. ... 505,350 
Educational! appliance, M. M. Gliad eee. 
Egg tester, BE. eg ee - SU OnbAnt chdaceve 6,20 
Etectric cable joint, W. q | CORR 506, 587 


Electric currents, aed of apd apparatus for 





converting, EB. Thomeon................-..0.cs00s 506,419 
Electric machines, regulating alt: ting current 
dynamo, E. Rice, Jr...... uss 505,412 
Eleciric meter, W. D. “Siar scesGbweiahttetintes sees 505, 625 
Electric meter srepayment attachment, Strachan 
WER. <n scuennshanvedtncns 


e+e twoepeons fh 
J. Russell. [06.344 
Moskowitz... toms |) 


* | lectrical controlling mechanism, F. J. Russell. 548.345 
faction. Ata temperature of 220° below zero, Fah., it oceries! liguter for baron, a M “di th B27 
a ectricity from car wh ax ™m 8s for 
liquefies at 573 pounds pressure per square inch. 3. How wang B. tow ee” 506.520 


long will it take an air pump, say 10 horse power, to 
create a vacuum in a vessel of 1,000 cubic feet? A. A 
perfect vacuum cannot be made by any ordinary vacunm 
pamp. The time of obtainining an approximate vacuum 
depends npon the relative volame of the pump and ves- 
sel, as also the speed of the pump; an approximate time, 
barring leakage, may be found by subtracting the pump 
volume from the volume remaining in the vessel for each 
stroke of the pump. 








Elevator. See Grain elevator. 
| Elevator stop, automatic, Withers & Blackman. 505,507 


mec automatic control device for, Merriil 
2 ER ah 105,326 

Fuel engine. Gas enyine. Hoisting 

By OU, gas, or like engine. Rotary en 

Rotary steam engine 
or pump, D. Job... ‘ 605,651 
apparatus, B, ‘A. McFadden 495 492 
P. & H. Konsh.. THAD 
Nail extract«:: 

ng, Fromm & Schmidt . 505,296 


(Continued on page 414%) 
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‘ eer in 
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taile lamp making ite own acetylene 





SCIENTIFIC AMBEKICAN SUPPLEMENT, No. 1657. 
Price 1 cente prepaid Sy mail. For other aumerces 
valuable articies on this subject we refer you to page 


of our new 0T Sap ple lement (etalogue, sent free to any 
aidress. MUNN € i Broadway, New York. 
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| Lightning rods, tubular eyes | brace for. G. R 


| Loom shuttle, J. C Sergeson 
M 


Scientific 


Pan, revolving, L. A. GIDBOM. ......c0000 coeeeeeeeee 
Fan, rotary, H. Johnsen. . ° os 
Fence machine, W. A. Kilmer. 

Fence machine, wire, J. 
Fence machine, wire and pick: 
Fence post, H. Buck. 
Fender. See Car f 






re 

Fire plug, . Wiley... . 

Fishing float, %. H.W enger 

Flue stopper, H. H. Baltzley ae 

Fluid pressure reguiator, P. Erb os 

Fluid pressure segeiptos, A. Heithecker........ 585,540 

Folding chair, L. G. Leek. voubiita 586,516 | 

Foot warmer, i Be MR iorcusccuitusevsantiaten 5H5,519 

Frame. See a Downes 

Fruit picker, J. W. Downey........... occhnanaln 506,581 

Fuel, artificial Davis ° 

Fuel engine, Masts adden & Lioyd } 

Furnace. See Boiler furnace. Hot air furnace. 
Metallu wr furnace. 

pese .* k, . Sebutt. 

H. By st ood 

Ga WL fcautery instrument, C. MacGregor 

Game apparatus, & F. B. Crooks 














Game apparatus, biblical, W. 8. James . 

Garment hanger, C. H. Garrigus “ 

Gas burner, FE. Lindner. 4 

Gas engine, A. L. Harbison .. , 

Gas engine, EB. Meredith.. 6, 

Gas generator, i aay Choquette & Morin 506,451 

(ius machine, acetylene, H. Bryant 505,068 

Gasotene motor, Banki & Caonka . 506,422 

Gate, A. G. Duncan... R377 
26,53 


Gear wheels, manufacture of, D. 8. Bissell 

Generator. See Gas generator. Steam genera- 
tor. 

Gin saw sharpening machine, J. M. Bradley. 

Globe, chimney and shade support, G. F. Wehr 





Grain elevator, BE. V. Johnson 506; 
Grain tank, E. D. Johnston.. 506,310 
Grate, hollow blast revolubie, P ayne & Joubert... 585,649 
Hammock, L. BE. Palmer.... " - 506,386 | 
Hammock attachment, I. E. Palmer. 506,398, 506,357 


| Hanger. See Garment hanger. 
| Harvester, corn, F. Hixson.. 


Harvesting machine, W. W. Burson g 
Hat bodies, apparatus for SunetEeUTING fur, BE. 

Tr. Robinson : 505 
Hat fastener, H. Ingram. 
Hat fastener, King & Burns. 
Hay carrier, R. Girege 





Heater. See Water heater. 

Heating apparatus, BE. F. Edgar 

Hoisting device, A. C. Dinkey.. § 
Hoisting drum, U. 8. James.. 506,308 
Hoisting engine, variable speed, O. Crosby .. 6671 


Hook. See Checkrein hook. 
Horse power machine brake, T. P. Chambers. 
Horseshoe attachment, F. mare --.» DS 


Horseshoe, agmiens clamping. J. J. A. Miiler...... 506,401 
Hose bridge, J mpeerigen.. ee 
Hot air furnace, §. Dewhirst... ............++..5+. She, 4365 


Iluminating device for Keyhoies, “Roll & Wait- 


man SAPERP OERE Sen eorececocececeeeenceoeses 506,444 
Ineubator, H. R. Foste 506,281 
Indicator. See Boiler water indicator. Signal in- 

dicator. 

Insulated joint for gas fixtures, J. W. Parkin 505, kas 


Jig for drilling bolt holes, M. H. MceArthey 
Knife. See Bread knife. 





Knitting machine, H. A. Housema)... 865, 

Knitting machine heel hook, . Boehmen.. 56,5 

Lacing stad, E. Kempshali... 5a 

Lamp, acetylene gas generating “A. Gobron 05,2 
Lamp burner, Miller & Booth 506,576 
Lamp, electric arc, Thomson & Marthan 505,420 
Lamp globe cover and protector, H. Kuhnert. 06, 
Lamp socket, incandescent, D. A. Schutt. 506.584 
Lateh, A. Adams. psecece ... 564M to 506,427 
Latch, gate, J. A. Green..... 505,676 


Lathe. change gear, BE. J. Fiather 
Lathe slide, Cheney & Comstock... 
Leather dressing machine, 8. Chadwick.... 
Leather manufacturing apparatus, D. Hays 
595,08, 
Lifter. See Plate lifter. 
Krees.- 
iL imb, artificial, J. H. King. 
Link, connecting, O. Klatte 
Liquids, portable veasel for retailing, E. Lychen- 
heim.. ee 506,533 
Lock. See Bic yole jock. Sash jock. 
Lock, Croueh & Stokes socees os 505,606 | 
Lock. T. Dowman 
Locomotive fuel saving device, C. B. Lord 
Loom, P. C. Stadler... sa 
Loom for lappet weaving, §. A. Leavens et al. 
Loom reed, regener 


Mail box, Lucas & Harrison. 

Manhole cover, J. J. O’Brien 

Measuring pole, KR. Hegarty. 

Metallurgical furnace, N. McConnell. 

Meter. See Electric meter. 

Mill. See Rolling mill. Stamp mill. 

Mining gold bearing placers, system of, W. F. 





505, 457 


Mirrors or transoma, friction pivot for, C. P. 

Dyer 565,613 
Mixer, B. J. Spilker 5 
Moistener for envelopes, ete., W. M. Moseley. 
Motor. See Electrx .octor. Gasolene motor. 

Railway motor. Spring motor. 

Motors, braking alternating current induction, FE. 








W. Rice, Jr 
Musical instrument, % A. Brachhausen. 
Musical instrument, H. aa, . 5,42 
Musica! instrument os pedal, P. Brown 505,406 
Nail extractor, C. M. Morrison 56 644 


Nails or tacks, implement for extracting, K. W. 
Pratt 506,678 

Nut lock, W. BE. Waldron , 

Oil, gas, or like engine, W. Row botham., 

Olling device for loom =< wires, J. 8. Giles 

Organ, pipe, EK. M. Skinner. mee 

Packing, C. J. Restein. 

Packing, piston rod, J. W. Dudley.. 

Padlock, combination, H. A. Redman............. ! 

Paper box, G. R. Wyman...... os 

Paper holder, totlet, W. 4 Clarke.......... ‘ 

Pavement, wood, H. Freese. eneminesne 

Paw!, H. H. Buffum 

Pen, fountain, T. Andrew eee 

Pen, fountain, A. T. Crosa........ 

Penholder, C. W. Harmon. 

Perambulator, G. D. Leadbetter.... 


a) 





a A. Nickel. 
Picker. See Fruit picker. 
Pilot coupling, R. . Galbraith ooo. BB 
Pipe. See Tobacco pip? 


Pipe holder, T. Stebbins 506 657 
Pipe holding and hoisting machine, F. L. John- 

son set . ae 
Pipe or tube coupling, BE. T. Greenfield 56 437 | 
Plastering corner, L. Goodwin 6 Bs | 
Plastering, craer brace or eupport ‘for, L. Good- 

win ome ». J 
Pilate lifter, : D, Diffenderfer 06, 58D 
Plow, wheeled, W. T . Brunnemer 505,521 
Plug, combination attachment, J. F. Gates 505,619 
Pole evener, buggy, M. Kehoe 506, 441 
Post. See Fence Post 
Post hole digger, §. G. Davis 506.00 


Potato digger, A. G. Lano . 6206 
Printing press, color, L. D. Robinson 4 y 
Prints from prepared lithographic stones, ma- 

ebine for taking, Cohen ¢ Mark . 6525 
Puller. See Cotton stalk puller. | 





Pulley, T. Corscaden ~- 506,558 | 
Pump and bailer, sand, F. Jackson » 6208 
Pump coupling, windmill, J. M. Klopfenstien . ae 
Pump or compressor, air or gas, L. Alberger... boy} | 
Pyroxylin compound. J. H. Stevens. 505.5 | 
Race track lighting device, Solomon & Morse. 638 | 


Rack. See Coat and umbrella suspending rack. 
Display rack. 

Rail fastening, G. W. Savage ses. | 
Railway brake, C. K. Pickles 505,496 
Railway cattle guard, A. A. Graham Wi 
Railway controlling device, electric, R. M. Hunter ‘a 5 
Railway, electric. J. R. Farmer . pees 28 
Railway motor, electric, E. D. Priest ie wn 
Railway signal, W. J. Fawcet 50524 


Rallway system, electric, M. J. Wightman.... . 600 
Raliway tie, J. H. Connell.. . 6,482 
Range boiler, E. J. McCabe. 56 SAS 
Ratchet mechanism. E. “Bocning. . 08 
Reamer, P. coke 506, 3465 
Regulator. See Electric regulator. Fluid pressure 
regulator. 
Rheostat or electric heater, F. Kraemer --. 6906 
Riveting tool. W. J. Ball ae 
Rolling mill, J. Kennedy + 572 
fing, slate, P. Gambs sees 506,618 
Rotary engine, R. D. Fassett --» 58 
| Rotary steam engine, L. A. Wischmeyer -« 6685 
Sack holder, F. H. Gilbert . 6AM 
Sad iron support, H. Reno . RAN 
Saddie, harness, C. bf Miller.. .. 400 
Saddie horn, J. W. agterd. one OAT 
Sand drag, TSA J. Murphy . S42 
(Continued on page 415) 
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AMERICAN GAS FURNACE CO. 
23 John Street, New York, N. Y. 
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MIANUS ELECTRIC COMPANY, - = MIANUS, CONN. 


ELECTRO MOTOR, SIMPLE, HOW TO 
make.—By G. M. Hopkins. Description of a smal! elec- 
tro motor AJ 2 ~ oe ructed with a view to as-ist- 
ing amateurs to make a motor which might be driven 
with advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
lathe or an , hive requiring not over one man pow- 
er. With bh it fe Contained in SCIENTIFIC AMER- 
ICAN 8U Laan, No. 641. Price 10 cents. To be 
had at ‘tht 8 office and from from all ne newsdealers. 
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DYNAMO BUILDING 
and ELECTRIC MOTOR CONSTRUCTION. 


By Prof. T. OCONOR SLOANE. 


140 Pages, Very Fully 
Illustrated, Price $1.00. 


HIS work treats of the 
making at home of elec- 
trical toys, electrical ap- 
tus, motors, dynamos and 

Instruments in general, and 
is designed to ing within 
the reach of young and old 
the manufacture of genuine 
useful electrical appli- 
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in making electrical 
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mation ina plain, practical manner, with illustra- 
tions to make easy the carrying out of the work. 
We can also furnish Prof. Sloane's works on electricity 
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Arithmetic of Electricity, 138 pageo.....81.00 
Electric Tey Making, 140 pages . --- 1660 
Hew to a Successful Electri- 
cian, - ye od : - 1.00 
Standard Electrical Dictionary, “682 





pages . 3.00 
Electricity Simplified, 158 pages <back 1.06 
The amex sy volo couryeing ng a COMPLETE 
LEC TR ld at t special 
= | > wt rt folding box. 


Ton oo $2.00 by 
Five volumes 1300 pace, over 4501 ustrations. 


Send for » 1 circular containing full table of 
alt of the evebome 


TWUNN & CO., 361 Broadway, New York. 
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mW above rates incicde postage, which we pay. Re- 
by postal ur express money order, or draft to order of 


UNE & CO., 361 Breadway, New York. 


416 Scientific American. [DECEMBER 25, | 207 


Che Fitty Dota 
—=— Cribune 











A Big Money Making Business! 
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peatpnia. $1.10. The most Cy system of lettering 
7” maps, plans, book headings. peenee policies, di- 
plomas, legal documents, price tickets, ¢ 


KEUFFEL & ESSER CO.. 44 Ann Street.  WEW YORK. 





maimer-ral En 
Franklin Institete 
Ne Extra insurance, No 
team, No (aa. No Gasoline. 
Hellable mate Rauots mmical, 
and Convenient hoeen by 
Ni tom » Used for 


PayeSTMAN RCE in 


$ 4.90 











55@ Reurse tiutidtee, Philadelphia, Pa. 
neierTon: : _ Price So. 2 Eaveka(umera, with<ene double pints Tools, you will tind our new. Cata- 
7 o 
hevording instruments. _ fror | mgue oatitind * WOOD WORK 
Butre Beabie Plate Holders, cash, . ERS’ TOOLS,” a valuable assistant. It contains 400 


Preseure Gauges, Vacuum Ganges. Voilt- 
meters, Amperemecters, Wattmeters, and 
Thermometers, make continuous records 
Day and Night Will mey for themeelves. 
very instrument fully ueranteed and 
sent on 3) days’ trian: iy Send for Otreu- 
Jars and Specimen ( hart 

The Bristol Company Waterbary, Conn. 


- Rastiman’s Extra Rapid Dry Plies, 83; 85%, por den, 33 | pages, over 1800 illustrations of all that is best in the 
P a. a -— iste of Gunetes ent line of Woodworking Tools and Machinery. Sent, post- 
ww sale by aii lealers. wokle! «4, curehas @ . 
Bicycle Kodaks free at agencies or by mail. paid, upon receipt of % cents. (Your money back if 
you’re not satisfied, and vou can keep the book too.) 


EASTMAN KODAK C0. The Chas. A. Strelinger Co. 











SEND Scaare ae 18 STAMPS FOR 











RAR SRA RAAAR ARR RS Se Rochester, N. Y. Address Box 123. DETROIT, MICH. 
: VAPOR LAUNCH COMPLETE FOR n $150 - - - ——w » Wing stan er oe 
We otter 


WEBSTER. "Be actual a power 


or $150. less 10% discount for cash. 
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